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ROAD SHOCK! 
the steering gear takes 
punishment every second 


The grinding friction of crushing pressures, severe impacts and 
road shocks that the steering gear is forced to carry would quickly 
destroy this vital element without effective lubrication. 

‘The steering gear lubricant must keep these metal surfaces apart! It's 
1 service that only an extraordinary lubricant can effectively perform, 
Texaco Marfak Grease was made for high pressure service. 

And now Texaco Certified Lubrication, with special, new power equip- 
ment, has made this unusual lubricant available to motorists. Texaco 
Marfak clings to the bearings and resists tremendous pressures. Stop at 
any Texaco Certified Station. 


THE TEXAS COMPANY « Tessce Petreleam Prodacts 


se£ FoR younstis 
ASK FOR TEXACO CERTIFIED LUBRICATION WITH MARFAK NO PART OVERLOOKED 


TEXACO (onlifie¢ LUBRICATION 
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} —WITH AN X-RAY EYE” 


, "That engine runs like a fine watch.” ‘My wife likes its smart appearance as much as I like its engineering. 


“These Features convinced me Plymouth gives More for the Money!” 


“Man engineer in a watch factory, Plymouth sales have doubled i 
where we look at machinery months. More comfort features 
fh magnifying glasses.” Floating Power engine mounting 
that’s how Mr. Si 


Greater safety with Safety S 
Bodies and Hyde 


pared “all th 
and looked 


AND UP KO.B. FACTORY, DETROIT 
SEE Purmourn AT cmstER wavORS AULING, 


hey ie phe iiaety, That's why 


NEW PLYMOUTH SIX rote’ rows 


SEPTEMBER, 1933 1 


ravwors.on0¥8r— POPULAR veo. «semen: 
pet 


Amruun Waxeuinc, Home Workshop Editor 6 1.50 a Year 


Svpsty Oxusnay, drt Editor 
| pecnere MONTHLY rare 381 Fearth Ave New York 


Mace Pease tec aver” SCPE NCE ree Steines 


TABLE of CONTENTS for SEPTEMBER, 1933 


" Camera Opens New Way to Televi 


The latest scientif 


“Human-! 


miracle described by Awoex P, Ansacxac 


| Snakeskin and Marble Made by Photography... ... .. 14 


i lus exclusive picture story of a remarkable new process 


| Rare-Stamp Rackete! 


s Thwarted by Black Light... .. . 2 


Epwix Teate reveals how counterfe 


rs are foiled by strange machines in expert hands 


Freak Vehicles of Land, Sea and Air_... . . . . . . . 26 


How imaginati 


rs would solve problems of travel 


Animal Movie Actors Trained by Strange T) 


| Behind the scenes on a studio tot 


Axoaw R, Booxt 


Tires Torn to Pieces in Tests for Safety . 2. . 2. 1. 2 ee ee 


Wacrer E, Beetox ‘ells how engineers guard you from dancer on the road 


Find The 


Homemade Sextant Shows How Ships 


Gavtonp Joussox explains an easy way to take bearings from the sun ond stars 


New progress in campaign against bug pests described by Rowexr E, Maxtts 


| 
| 
| War Waged on Insects with Lights and Odors... . 1. . 40 
| 
|| 
| 


FEATURES AND . AUTOMOBILES 

} DEPARTMENTS Vanishing Tealie Guard... 6 
Motor Truck Can Ride Rails. 18 
Our Readers Say— . + 8 Disappearing Auto Headlights. 29 
i ae Springs in Car Wheel... 5 Al 
iH Homemade Microscope Projector. $2 No "Paving tor High Speed. t= 
Weird Stunts with Aluminum . . 52 re Escape in Auto... a 

Adding Earphones to Radio . ES] AVIATION 
| savleet : 2 Jane Dumps Rain on Crops. 2 
| Radio Sets Now Tuned by Sight . 36 javened Plane Leads Fvew 15 
New Gears Shift Themselves . . 58 Two-Passenger Glider - 2 
| Sound Truck Aids Airship... 22 
| einen | The Home Workshop . . . . . 52 To Test Helicopter Plane... 3S 
|| jelpful Hints for Motorists . . 70 Vibrator Tests Propellers . . . 46 

| Making Telephoto Pictures . . . 74 MODELS 
Tools for Ship Models a 
Cover Design by EDGAR F. WITTMACK 4 Case for Small Ship Models. 62 


“It’s Good to Hear Your VOICE” 


Tus very day the telephone will 
touch the lives of millions of people. 
To a modest home in the suburbs, ic 
will catty words of love and comfort 
and the assurance that all is well. In 
another home, a housewife, busy with 
hee work, will pause a little while to 
place her daily orders or answer a 
welcome call from a friend. To some 
one else, the ting of the telephone 
may mean good news about a posi- 
tion or a business transaction. 

To have a telephone in your home 


is to hold your place in the world of 
people—to keep unbroken your con- 
tact with those whose help and friend- 
ship are so essential. 

Individuals employ the telephone 
in many different ways. The busy, to 
save time. The friendly, to win more 
friendship. The lonely, to make con- 
tacts. The troubled, to find comfort 
and reassurance. The frightened, to 
call for aid. The gay, to share 
their gayety. It is through the 
medium of the telephone that 


thoughts become words and words 
become messengers between one 
human mind and another, defying 
space and time and all the elements 
that would interpose delays and 
doubts. 

The value of the telephone can be 
measured only by measuring the ac- 
tivity of the people who use it and 
the diversity of life itself. 
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In This Issue—Hundreds of Fascinating Articles Tell the 
Latest News of Laboratory Discoveries, Scientific 
Triumphs, and Amazing New Inventions 


.. Visit as 
Popular Science Monthly 
at the WORLD'S FAIR 


We are happy to repeat our invitation to visit our World's Fair Exhibit. 
The Mechanical Wonderland, which we present with the courteous coopera- 
tion of the Newark (N.J.) Museum, is situated in the Pavilion of Industrial 
Engineering, second floor, General Exhibits Building One, adjacent to the 
Hall of Sci 
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Back of relia 


{eputations are research 
ind careful contraction. 
ri 


Our readers 
tell us some- 
thing about 


Buying 


UTOMATIC EFRIGERATORS 


RYNESS as well as cold 

ness is necessary to 

peserve food. Tis has 

cen proved repeated- 

by tests made by government, health 

departments and other scientific institu- 

tions, Moisture and warmth, it has been 

found, alone foster the rapid growth of 
dangerous bacteria, : 

For this reason, there is 
of food spoiling when it is placed in one 
of the recognized automatic refrigerators 
offered to the buying public. Like a tiny 
air-conditioning plant, the freesing coils 
ot ony cool and purity the at but dry 

You’ probably have noticed at some 
time or other the snow-like frost that 
forms on the freezing unit of an automa- 
lic refrigerator. This frost does not come 
from within the unit but is moisture de- 
posited there by the air as it circulates 
through the cabinet. Passing over the iced 
surfaces, it loses its moisture and odors 
‘and is cooled below fifty degrees Fabren- 
het. the maximum allowable temperature 
for safe food storage. 

‘An automatic refrigerator in your house 
is a safeguard on your health and the 
health of your family. Dangerous bac- 
teria cannot grow in the dry cold atmos- 
phere of its cabinet. 

‘Aside from the health standpoint, an 
automatic refrigerator is an economy as 
well. In a test that lasted one whole year, 
a well-known home economist found that 


little danger 


6 


her automatic refrigerator saved her $120 
by eliminating waste and improving her 
buying habits, With an automatic refrig- 
erator, the housewife can safely serve 
left-overs,” and purchase low-price 
“specials” ‘for future use. 

fo be economical and safe, however, 


NOW READY 

"TWO valuable bottetins have 

been prepared for the readers 
of Popular Science Monthly. One 
is a new twenty-four-page speci: 
fication list of the new 1933 radio 
sets compiled by the Popular 
Science Institute. It contains 
full information regarding tul 
prices, wave-lengths, and fe 
tures. The other, a bulletin on 
air conditioning, outlines the 
types of air conditioning equip- 
ment now available to the home 
owner. There is no charge for 
these bulletins except postage. 
To cover first class mailing, send 
fifteen cents for the radio bulle- 
tin and six cents for the air con- 
ditioning bulletin. Both bulle- 
tins will be mailed to you for 
twenty-one cents, 


an automatic refrigerator must be care- 
fully designed and constructed from the 
best materials. ‘Two items enter into the 
efficiency” of its operation—mechanical 
‘consiruction and cabinet design. One with- 
‘out the other is useless. The entire re- 
frigerator must be a balanced unit ob- 
tained by intensive engineering research 
nd, carefully supervised construction 

‘The question that enters the mind of a 
prospective buyer of an automatic re- 
frigerator is: “How can I be sure that 
the refrigerator T buy is economical and 
will protect my food?” Unfortunately, the 
average person is not_a mechanical’ ex- 
pert nor is he an authority on heat-proof 
cabinets. To, him, the purchase of a re- 
frigerator takes on the aspect of the pro- 
verbial cat in the bag. 

To find an answer to this question 
Porctar Sciesce Moxtatty recently sent 
a carefully prepared questionnaire to 
2,000 subscribers, Among other things, 
each reader was asked, "What influenced 
Your decision on the make of automatic 
refrigerator you bought?” 

In the greatest portion of cases the 
answer was, “Reputation.” These readers 
realized that they were unable to judge 
42 good refrigerator and eliminated any 
‘uesswork by buying a product of proved 
dependability and mechanical design. 
‘More important than price. appearance 
and convenience, they felt, was the repu- 
tation of the concern that manufactured 


the product. 
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WANTED 


MEN HANDY AT TINKERING 
AROUND THE CAR - - TO 
TRY LAVA SOAP 


Car tinkerers wanted! Amateur garden- 
ers, too! Men handy at doing odd jobs 
‘around the house! All men—and women 
who get their hands extradirty are 
wanted to try Lava Soap—to find out 
for themselves how quickly this hard- 
working, long-lasting cake gets the 
srimiest hands clean. 

Lavais made specially for extra-dirty 
‘hands. Iteontains fine, powdery pumice 
‘which gets even ground-in grime in less 
than a minute. Lava contains glycerine 
fand other ila which soothe the tender 
fest skin, Tt saves you money because 
outlasts ordinary toilet soaps 3 to 1. 


Don't wate erinary toilet soaps. Don't 
‘The very mest ime Your handy wet gry, 


Depts S47, Box in}, Cine 
i, Ohio. Give full are 
pores 


Gets the Dirt—Protects the Skin 


MAKE LOOSE PARTS TIGHT 


joints cracks and break fs 
Dives, boiler, faddiors, tanks, ovens, bot-ale 


niin fics al Tihs a a 
‘iss on tools, cater 

Maken" steed 

‘Tightens hove. lok casters, 


stems chair arms and less sts et met 
"Stop leaks in automobile adie 
nections cracked watet jackets 


Sapa and wood 
Screws from coming Toose, makes beadight aod 

fund: protest. rattle 
tds in ‘any metal, concrete 
le or wood 


“tlome’ and ear veners find wses for Smooth- 
(0a every moet in the 


‘and routine re 
Sour arms" espeme and 


Boole’ Bandy for wuick re 
Get" the, booklet from us and 


sonnOn Nos de Tony 
in we, Stn tint rom 305 
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eps 20cm 
Jersey Gap, 
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| VVITEL, 2 pocketknite, so 


STOP LEAKS 


Everything 
| You 


to 
make this 


Crutser 


single- 
edged razor blades, and a few simple 
tools that are to be’ found in every 
household, anyone can now build a 
beautiful 12 in. long model of the power- 
ful new U, S. battle cruiser Sndionapolis. 
Our compicte kit of materials makes it 
easy—so easy, in fact, that the man or 
boy who has never before constructed a 
model is certain to be entirely successful 

“The kit contains the hull block sawed 
to the correct outline and with the 
various deck “steps” cut out. With such 
good start, you cannot fail to lay out 
the rest of the work accurately, especially 
as there is a. blueprint and an illustrated 
instruction sheet to guide you. 

In addition, there are seven pieces of 
white pine for making the various turrets, 
deck units, and lifeboats; round stock for 
the funnels and towers; sheet metal for 
rudder, propellers, shaft braces, and an- 
chors; ‘cardboard of the correct thickness 
for the funnel bases, turret mounts, and 
other parts: soft wire in two sizes for 
masts, derricks, guns, davits, cross arms, 
flagpoles, and the like; an’ envelope of 
casein glue, and three bottles of the high- 
est grade enamel, 


Postpaid Complete $1.50 


Popular Science Homecraft Guild, 
381 Fourth Ave, New York, N. ¥ 


Mle send me» complete contraction 

ik onamel Haishes and blurpeint for 
jing a 12in, model of the Uy S eruset 
Tatienapet.  inclose $1.30. 
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A Bright 
Beautiful Car 


" 4 MINUTES 


a 
SIMONIZ 


YOUR CAR 


Then ony dirt wipes off 
easily, Without bother or 
washing expense you can 
keep your car always look- 
ing new and beautiful! 
‘A Simonized car is the easiest thing 
in the world fo keep clean, After a 
dusty trip or some bad weather one 
stroke with a dry cloth makes the 
finish sparkling as ever! 

‘Always Simoniz a new ear, But 
it your car is dull you can make i 
Jook new in a jiffy with the wonder- 
fal Simonis Kleener, There's noth 
ing #0 easy to use, 90 quick oF 50 
fast, and so safe, 

‘And, of courte, every car needs 
the lasting, weatherproof protection 
of Simonistostay beautiful Simoni 
fuards the finish wherever you 0, 
makes it last longer, and keeps the 

colors from fading, 

‘Your ear will 
ways Tooke new 
you use Simoniz 
and Sinonis Kleen- 
fx. Nothing takes 
theirplace Inston 
them. At hardware 
and auto accessory 
sores everywhere. 


MOTORISTS WISE + SIMONIZ 
a 


a 


You have either reached a page that is unavailable for viewing or reached your viewing limit for this 
book. 


4 sufficient mumber of times. Tf the enersy 
fs not created by the magnet, where does 
come from? Won't one of your physicist 
readers please enlighten me on this bain 
Subject 2-GC, Beecker, II, 


Near the Bursting Point, He 
Has to Tell His Ideas 


As rie result of many hours of tremend- 
‘ous mental effort, T have reached various 
Conelusions, “And if T don't tell some one 
bout them at onee, 1M bust! First, ether 
dio, and. light waves donot extend ins 
Aefinitely. throughout 
Space. Furthermore, 
ether is actually: some. 
thing. Tes the fourth 
state of matter, It 
matter that. bas col 
Tapsed because of 
ack of both electronic 
‘and molecular motion 
Te surrounds all astral 
bodies and permeates 
all other states of mat 
tee Te is displaced 
nly by the fundamental units of all matter, 
lectrons. and. protons,” Radio, heat, infra 
fed, visible, ultra-violt, Xerays, and other 
waves are ‘ll the same thing—electrons in 
motion, "When 1 stream of electrons. moves 
theough space, it ‘displaces ether Just 

i, moving at regular Intervals 


However, even if you don’t like my theories, 
iC a elle! to tell somebody about them. 
WWA, New York, S.-W. 


Crossbow for Measuring 
Stars Pleases Him 


Ix acaxine the crossbow as eeseribed in 
your article on astronomy, T-did not use & 
ring oF wire at all as T concluded that the 
vital part of the bow was in having each 
int of the are twenty-eight and one-half 
Inches “from the eve. So im place of the 
ring, T made, out of thick plywood. ‘a 
‘cut-out frame iit works beautifully. The 
pliable ruler is bent around the are. You 
Seore perfectly right “in. the measurement 
Eiven fy your article, for $t works out ex- 
fctly when drawn on a drawing boat. The 
Trame holds the ace rigid and it & ght 
Totlowed the appeoach of Jupiter and Mars 
aud it was most interesting. [have been 
Interested in such things for many. years 
and have an ‘excellent three-inch. telescope 
vith bot equatorial and altazimuth mount. 
Togs, ama membxr ‘of the Starsiand 
Academy ol Sciences and we have 
leitch Clark acs with whch to tal the 
Stirs—T.R HL Baltimore, St 


This Private Fight Now 
Open to the Public 


T stor like your readers to settle @ 
prablem that has been nearly fought over bY 
Rfsiend and myself: Given a turning aie- 
Blane propelee tht is slow, but constant 
raining in revolitions per minute. Is it not 
{rue that when certain number of revolu- 
tons le reached, the peak of the propel 
ficiency willbe at 

tained and thereafter 
cieenes" will be Tost? 
‘Ay “eacy “ame wil 
tear. Like CJS, is 
inva recent issue. T 
should ‘ike to get. the 
Uirections for constract- 
ing a microscope. Like 
many ‘other readers, 1 
should like to see some 
thing more advanced 
fn the chemistry articles which axe fine as 
far as they go--W.B., Cimarron, Kans 
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Niagara Falls Started Out 
As a Series of Rapids 

Ts axswze to JW.C. David Cit 
He failed to make his calculation of Niagara 
Fall? up-river travel, from the elacial period, 
daring which the terrane of that section was 
completely altered. In all probability, Ni- 
‘azara Falls oriinated at the lower end of 
the present gorge and for thousands of years 
the (otal descent was nothing but a series 
of rapids with no sincle large fall to threaten 
the extinction of Lake Erie. As to the ice- 
heavy South Polar Continent turning the 
world upside dosn, the writer fails to state 
‘which ‘stay is down, from there, In fact 
the total amount of ice at the South Pole 
docs not materially change from year to 
Year. Tastee with the writer’ sueestion 
that there may be. advanced forms of le 
fon other planets and. if they signal us the 
Siemals xo unheeded because of our dumb- 
bes JN, Storrs, Conn, 


Model Railway Scenery 
Made of Fly Screening 


Tx axswer to AW/s query regarding 
‘what to use for scenery in his model railway, 
T should like to tell him what my: uncle used 
ima similar case. His railway was mounted 
fon a large table with a hole cut in the tid- 
de, so that he could reach every part of it 
‘One ‘end, Mush with ‘the table top, repre= 
sented a city or town and the correspond 
railroad terminal. At the other end, be 
Constructed two levels of framework covered 
by ordinary ty serene painted hie to 


‘went, through tunnels 
in the side of the 
‘mountain, The upper 


‘sation, 
ertening was bent 
to form undulation: 
fin the skle of the 

‘and -howes and trees could be 


“This screening did. the 
it "was cheap, sturdy 
could Be cut and molded cally, aod never 
needed repair—PS, Watertown, Conn, 


Disappointing Conduct 
Of Those Frost Feathers 


1 sverost 10,000 mountain climbers will 
rite you and no doubt some scientists will 
filo set you right. Rut at the risk of trip 
ation, T must draw the attention of CPS. 
fof Coldwater, tothe fact. that frost feathers 
{orm into the wind, not “behind the post.” 
Ask the scientist for the rect of the e=plan- 
ation MAL, Cambridge, Mass. 


Snags He Has Struck 
In the Einstein Theory 


T war to submit to your readers some 
wae that seem 10 me to refute the coo. 
<lasions of Einstein, Jeans, and Eddinzton, 
Einstein says that the universe is probably 
finite fn time ad extent. If that is sa, thee 
what is beyond in both time and extent? 
Even if ‘beams of light ‘bend from. the 
straight line on which they must start from 
their souree, what do they do when the nest 
nearer body which they past is on an op- 
posite side of thie theoretical straight line? 
Some believers fn Einstein say that the tni- 
vere, Dke the earth, may be dnite but_un- 
bounded. But i not the earth entirely 
bounded by space? "As to. Profesor Jeans’ 
expanding universe, what do we vet koow 
of the what, how, wwhy, or anythinz, of the 


government and regulations of the cosmos 
S25 whole of for that matter, part even? 
EL. New Vor, NY. 

It May Be Your Light Just 
Simply Ceases to Be 


1 nave been studying the problem of light 

and as a result have sever strance 

Stvting inside my ‘bead. One. af them has 
with the question of where the light 

= after it has. disappeared, T have read 

‘any articles om ht 

tat have pot. found 


ow! uKG muse 


amisiferous particles 
in the ether become 
instantly red hot and 
Droduce am effect-on 
the retina, Now when the source is turned 
‘ff, these iuminiferou particles quickly cool, 
Just’ as a red-hot needle docs when” taken 
fut of ame, 1 hone’ my dea merits 
Scientific comideration. “It 1 am wronk, 
Should ‘be lad to receive a more "tict 
‘explanation of this phenomenon—] 
Tallshassee, Fla 


Make Two Trees Grow 
Where Only One Grew 


Arrex spending several sleepless, nights 
figuring out a couple of your latest Readers 
Say" problems I thought T'd get back at the 
birds who seat ‘em in by sending ina 
twister of my own. It seems a farmer had 
ten small trees to plant. Being « contrary 
‘case and a" Scotchman as well, he. decided 
to arrange them in five rows of four trees 
each, How'd he do it? T know, five times 
four equals twenty, but it's posible as you 
will dhcover i you sit down and figure it 
out —J-D.C, Cineineati, Ohio. 


Refuses to Take Earth 
As a Youngee Brother 


tr was news to me that the exeth is young 
by ‘comparison with other planets, as. was 
stated by a recent writer in this department 
The Chamberiin-Moultin and. Jeans. hy: 
potheses both "advance the. theory that 
planctesimals (from which all the planets 
Tormed) were drawn out ftom the sun by 
the tidal ‘effect of & passing. star, perhaps 


an answer to this se even 
Gestion apd So have a 
been tempted to, an o> 
his ways Alter the 
source the tet 

turned om, 


aided by ‘eruption “on the. sun's surface, 
Furthermore, Y understand. that it is stil 
a-matter of doubt that clementary lif, 


‘ke know it, could exist on any’ of theo 
Planets, to say. nothing. of a. form higher 
‘FF, Hanover, Ni 


That's Just Too Bad 


Tans new steam airplane that flew out 
in California “recently is supposed to "be 
pretty safe because it turns oll instead of 


Fasoline. 1 can see how that would keep 
ie from catching fire in cave of a. crash. 
yt bose about the boiler racking up? 
Fifteen hundred 


inde presure of 
Ream’ sponds tke 


5. the pilot (or 


hurry in case he sees that he's going to 
come down bard —FS.G,, Brooklyn, N.Y. 
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oo can take the place of quality. 
overshadows all else. It holds the spotlight 


of publie favor. 


AC spark plugs, 


ship because of these five patented features: (1) 


for example, hold quality leader- 


exclusive 
qual- 
ide. 


‘one-piece heat-sealed construction; (2) 


insulator combining great heat 


(3) welded 


ities with mechanical strength; 


electrode; (4) un; insulator tip; (5) Tsovolt 


clectrodes, Technical f 
important, Your dealer will gladly explain how 
much they contribute to better engine performance. 
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QUALITY TELLS... 


mont AC SPARK alLues 
ARE USED BY CAR BUILDERS 
TOOAY THAN All OTHER MAKES 


OF PLUGS 


More ACs are used by ear builders today than all 


other makes of plugs combined, Seven out of every 
ten new cars and trucks are AC equipped, because 
AC is the quality spark plug. 

You choose quality spark plugs when you choose 


ACs. And the wisdom of buying ACs is now doubly 


apparent. For these finer spark plugs are offered 
at 6De each (75¢ in Canada)—the lowest price of 
any factory-approved plug. 


It pays fo install new spark plugs every 10,000 miles — because 
worn plugs waste one gallon of gasoline in every ten, and waste 
power and performance, too. 


Jee AC SPARK PLUG CO. 
Axe 
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“Human-Eye” Camera 


OPENS NEW WAY TO 


elevision 


NGINEERS in a Camden, N. J., laboratory, the other 

‘day, examined a mysterious little black box on a tr 

pod. A lens protruding from the turretlike top gave 

it the appearance of a camera, but such a camera as 

never before had been built. Ten years of intensive research 
had achieved, in this instrument, man’s nearest mechanical 
approach to the human. 
Called the "iconoscope, image observer,” by its 
inventor, Dr. Viadimir K. Zworykin, the new instrument is 
said to femove the last serious obstacles to practical tele- 
vision. Batteries of the television eyes are likely to take their 
pplaces alongside the microphones of radio announcers at 
sports events and at the scenes of important public cere- 
monies. The actual scene, as well as the sounds, will be put 
‘on the air. Sitting in his home before a television receiver of 
simple, inexpensive design, the broadcast fan will see a news 


De. Zworykin and 
t 


Views in Your Home of News Events 


and Historical Gatherings May Be 


Possible with New Broadcast System 


By 
Aven P. Armacnac 


‘Transmitting 
Picture 


event that is taking place miles away 
redictions like this have been made be 
fore; now, at last, they’ seem about to be 
realized, The scientific part of the work is 
done and only the commercial and financial 
problems of television remain to be worked 
‘out, Dr, Zworykin declares. His mechanical, 
tye solves the problems that have kept tele~ 
¥ the experimental stage. Any one 
Of the iconoscope’s three most noteworthy 
features would, alone, be reckoned an out 
standing advance in televisi 

Most obvious, from a glance at the new 
instrument. i its portability. Compact and 
Tight enough to be shung over the shoulder 
like a movie camera. it is easily carried to 
the scene of action, 

Second, ec 


se of the iconoscope’s sen 


ly. the iconoscope is a television 
‘a single mechanical moving part 
ere are no whirling disks or humming 
motors, and therefore there is vietully 10 
limit (at which the robot eye 


y enough, all these gains have 
heen secured hy a return 0 first ideas of 
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re problem in television is to put 3 
asmitter, and get it out 
‘eceiver virtually instan: 


taneously. Invention of the selenium cell 
and later of the more sensitive photo- 
electric cell provided the tools to make this 


possible. These cells have the power of 
turning light into electrical impulses for 
transmission by wire 

Using these cells, each part of a picture 
could be transformed into a strong or weak 
electrical impulse. depending on whether it 
was light or dark: the impulses could be 
transmitted instantly to the receiving end: 
and thete transformed back into light and 
tused to build up the picture again, 

‘The simplest way to do this would be to 
project the picture on a checkerboard of 

sgrouped closely togeth 

all their impulses at once to 

lectric lamps or shutters in 

card arrangement behi 


transmitting simple 
of sixty-four photo-el 
connected by’ 
in the receiver 
To obtain a clear picture with sharp de 
{ail i is necessary to 
reproduce. individu: 
ally. the lightness 
or darkness of at 
least 70.000 different 
parts or picture ele. 
ments of the original 
image. Obviously, it 
swould be impossible 
to transmit so many 
impulses. simultane. 
‘sly. since it would 
require 140,000wires 
from the transmitter 
Hence arose the al 
ternative scheme: to 
‘explore or “scan” the 
picture and transmit 
its parts one by one 
instead of all at once. 


2 pair of wires to a shutter 


Ration] Putt cr. 


This would require only one wire or radio 
channel 
Virtually all recent television experiments. 
have been based on this principle. By any 
tone of a variety of means, such as whirling 
disks studded with lenses or pierced with 
holes, each part of a s¢ 
mentarily allowed £0 re 
darkness upon ai 


ster its lightness 
electric 
lectrical 
‘At the receiving 
J. the impulses control the brightness of 
2 spot of light that travels over a corres 
ponding path on a receiving screen to re: 
huild the picture, So rapidly: is this done 
he track of the light beam in the Fe 
ceiver fuses into a single complete image: 
and the process is repeated enough times 
second to give moving pictures 
Recently television engineers struck a 
snag. Apparently no further improvement 
in picture quality, which would require 
them to run a (ransmitter faster in order 
to cover more individual points of a pic 
ture, was possible, They were already: run: 
ning their machines so fast that the photo- 
electric cells of their transmitters barely 
had time to respond as each part of the 
image whirled before them, As a result 
only studio television under glaring light 
was considered practical 
‘Where others had failed in this seemingly 
insuperable task, Dr. Zworykin, by throw 
ing away current ideas and going back to 
first principles, succeeded. Working in the 
laboratories of the RCA Victor Company 
in Camden, N. J., he produced a mechani 
cal eye that isa triumph of inventive genius. 
Like the human eye, the iconascope uses 
a lens to project an image of a scene upon 
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the human eye's 
numerable rods a 
light, so Dr. Zworyh 
a mosaic of millions of 


tleetric cells, These cells are of light-sensi- 
tive metal, formed upon the front of a thin 
sheet of mica by evaporation of the metal 
ina vacuum. A metallic coating on the back 
of the insulating mica sheet, and a silver- 
‘of the eighteen-inch tube in 

housed, serve as term 
cireuit, which may be 
regarded as the optic nerve, since it 
mits what the 

But how could the mechanical eye 
scramble the impulses from these mill 
cells? Some sort of scanning was necessary 
and De, Zworykin found an entirely 
way to do this. He housed his retina in a 
cathorle ray tube, which hurls a nai 


advantage of the fact that a 
he deflected by magnets 


hack and 
ruiles 
Whi pening, photo cells are 
clectrically charged wherever they arc 
posed to light. The moment the moving 
fathode beam shines upon a. light-struck 
cell, it discharges it of electricity as a trig: 
ser fires a gun. The result is a sudden fluc 
{uation in the voltage of the electric circuit 
common to all the cells, In this way each 
fof the millions of cells waits its tum to £0 
von the air and report on the lightness or 
tlarkness of its sector of the picture. As a 
result the image is transformed intoa stream 
‘of electrical impulses that ean be put on the 
vir by a radio transmitter 
So rapidly does this take place that the 
entire picture is scanned twenty times a 
second. In the waiting period before it goes 
‘on the air, each cell has time to acquire 
thousands of times as great a charge as in 
‘other systems; it is constantly watching the 
picture, instead of blinking at it. Hence the 
‘ew iconoscope is able to work outdoors 
ind indoors in light that would have been 
considered impossible for television a few 
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explanat 
hen to 
amazed 


designed for the home? Particularly adapted 
for use with the iconoscope is a receiver 
developed by Dr. Zwcorykin several years 
ago, and called the “kinescope.” It employs 
‘8s cathode-ray tube like that of the trans- 
mitter, except that the retina is replaced 
by a window of fluorescent material that 
lows wherever the cathode beam strikes it. 
Electromagnets swing this beam exactly in 
step with that of the transmitter. The in. 
tensity of the beam itself, rheanwhile, is 
made to fluctuate by the ‘radio impulses 
coming over the air, Thus the speeding 
beam retraces the image in highlights and 
shadows on the glowing window of the tube, 
Sitting before the in 
Sirument, the owner 
will see a moving 
picture about four by 
five inches in size, 
which may’ be mag 
nified if desired, and 
he will watch f 
were there in perso 
From start to fin 
ish, in this system, 
there is no mechani 
calmovingpart.Even 
the pulsating cur 
rents that operate 
the electromagnetsin 
transmitter and 
ceiver are general 
by vacuum tubes of 
special design. There 
is no reason why any 
television receiver of 
conventional design 
cannot also be adap- 
ted for use with the 
including 
ing types 
that will project a 
picture large enough 


he 


Here isthe por 


Receiving 
the Picture 


eater screen. Tt is even possible to 
1 new kind of theater, entertaining 
atcons with news flashes of worl 
happening at that very moment 
stead of exhibiting newsreels made hours 
or days before. 

‘Thus at one stroke the new inventi 
brings television to the point where it may 
be ready’ at last, for home and public enter- 
tainment. With that achieved, be 
time enough to develop other possibilities 
‘of the new mechanical eye in war and peac 
industry: and science—such possibilities as 
to set it at the eyepiece of a microscope 
more powerful than man has ever looked 
through, illuminated by invisible ultra- 
violet light, to reveal wonders hitherto seen 
only by photography. As with any other 
arreat invention, no one can foresee all the 
avenues 10 new marvels that it-may’ open, 


sand the amplifier used with i 


1 


Snakeskin and Marble 


A WONDER workshop in New 
York City, industrial magicians are 
using the camera to (ansfer the 

beauty of costly things to objects that 
all can afford, Their wizardry (urns cheap 
‘wood into handsome veneers for inlaid 
Taio cabinets and. furniture; -ashestos 
Foard into tinted marble, and ordinary 
Kidskin into. snakeskin shoes. Made es- 
Pecially for Porc Sciacx Merny, 
the fist photographs revealing the process 
ae reproduced of these pages. 

‘One, of the world's largest cameras fs 
used. ‘The original object is setup and 
photographed as in clorengraving: but 
the metal plates obtained from the nee 
tives are employed Lo imprint the pattern 
wih corel den ons shee oti 
coated paper. This serves as a matrix 
‘whose pattern can be indelibly transferred 
by heat and pressure to the raw material 
So faithful to nature are the synthetic 
products that they fool the eve, and they 
Are often more lasting than real'ones, The 
many steps in the process are 30 rapidly 
carried out that the finished product is 
inexpensive 
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Made sy Photography - 


cae os | 
“R ; LIGHT, DYES| AND HIGH-PRESSURE PRESSES 
|“ TRANSFER BEAUTY TO INEXPENSIVE OBJECTS 


Imitation Snakeskin Manufactured of Kid 


| LN 
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PUSH-PULL CAR REDUCES WEIGHT 


As ax ai in exercising 
and reducing, a Los Angeles, 
Calif, inventor has designed 
the unusual vehicle pictured 
here, Its occupant sits on a 
sliding seat, patterned after 
those of racing shells, and 
propels the handcar by push- 
ing and pulling on handles in 
frowt of him. The car is 


TRAFFIC POST VANISHES 
WHEN NOT IN USE 


Easiey Jet down into a sunken well in 
the pavement, or raised into its exposed 
Position, a disappearing traffic post of steel 
tubing devised by a California inventor, 
need not be cartied to and from its site 
‘When the post is lifted to its proper height 
of twenty-two inches, a spring eatch holds 
it in place; to lower it, the post is frst 
‘raised and tured slighily, releasing the 
catch so that it readily drops from sight. 
ed warning reflectors top the device, 
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steered with the feet. Stand- 
ard automobile springs serve 
as shock-absorbers, and an 
auto emergency brake lever 
is provided to bring the 
queer vehicle to a stop. A 
free-wheeling drive enables 
the rider to coast down bill 
safely guarded against exces- 
sive speed by the brakes. Ac- 
cording to the in- 

ventor, his device 
permits healthful 
exercise in the open 
yout the se 
apparatus 


WORDS ON DISK TEACH 
FOREIGN LANGUAGE 


Srepests and travelers may find the in- 
tricacies of a foreign tongue less trying 
through the use of a “verb wheel” invented 
by a University of Colorado professor. 
Adapting a principle used in other informa: 
tional devices, the self-instructor comprises 
an upper disk with windows, and a lower 
disk on which are printed the most com- 
monly used verbs of a given language, to- 
ether with their forms in the various 
tenses. By spinning the top disk to any 
verb, as shown above, the user may read 
rough the proper window its form in the 
lense he desires, The disks are supplied for 
French, Spanish, German, and Latin verbs, 
and are made in two sises—one seven 
inches in size for classroom use, and a fives 
inch size for travelers 


SKI JUMPERS USE STRAW SLIDE 


Darsseo in summer togs instead of win- 
ter costumes. noted ski jumpers gathered 
recently at Barton, Mich.. to tryout ane 
of the world's strangest slides, which is ex- 
pected to make skiing a year-round sport 
Tightly-packed straw, instead of snow. was 
heaped along the entire length of the course 
for the mid-summer meet. So little friction 
did it offer to wooden skis that contestants 


‘Sliding down & tos 
fee a sity Bverfon 


Were amazed at the speed they attained on 
sliding down the sloping runway. Leaps of 
more than seventy feet were recorded by 
some of the daring jumpers. The striking 
photograph, reproduced below 
Johanna Kolstad, woman cha 
Norway, sailing through the 
straw-covered take-off for 


shows 
pion of 
iF from the 
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Planes to Dump Rain on Crops 


Irrigation Aircraft Also Can Be Used to Fight Fires from Air 


= aol > Z FRnaans 


Va ae 
ee SAN ac field 


TIDAL WAVE 
HITS RIVER 


Favoreo by chance, 
a lucky cameraman 
snapped the remarkable 
view of the tidal bore 
‘on the River Severn, in 
England, reproduced at 
the right. This strange 
phenomenon occurs at 
the change of the tide 
when the rising sea 
rushes into a funnel- 
shaped river mouth. The 
resulting wave may 
reach terrifying propor- 
tions, as in the twelve- 
foot bore ofthe Amazon 
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Spectacular Flying by Planes i in Formation 


jal maneuvers were per: 


al Ai 


TRUCK FOR ROAD OR RAILS 


8 highway, the gu 
four inches, thus giving su 


ELECTRIC SHAKER RENEWS OLD PAINT TWO BULBS 


Cavs of paint that have JOINED! IN 
stood on shelves for as ong ONE LIGHT 
2: fifteen years are sid to 


be made as good as fresh Desionep with 
tees byanckerealjonser | one bulb and re 
rece placed on tare fectorat the front 
Kets When con is fcked fits second bub 
securely in older ood the 4 tnd velector fn 
tmachine is plogged in at the: tops 8 ap 
any light sockets the ca i multi-purpose 
B] sbected to a rapid, con- siectric antara 

tinuous jarring that de- rves illumination to suit any need. The 
taches the hardened ig front lamp ia penetrating. 80-fot spot. 
tent at the bottom and light for'picking out distant. objects al 
mises it thoroughly with nights the top ene, a fused Roodlight 
the ll Restoring the pnt that serves a'agenral tity igh in he 
to fis orignal condition home, or, when set down beside'a ca, a3 
requires from three to 2 trouble Limp for matorsts A sale 
- seven minutes of rapid switch tora on citer the powerful spt. 
totnaae oy bone oe d‘cmiet_— shaking in the new device. light ‘or the broad floodight as desired 
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PLAN FOR LIGHTER BRIDGES OF WOOD 


porting 218 pounds 


A seww way to build wooden bridges, worked out by an Ohi 
tect, promises economical structures of unusual strength and rigi 
The truss or arch of the bridge is of many-ply construction and is 
aerate layers of compression, of thrus-carrying mem 

f she 


thrive, recent 
well under art 
Tie electric light, General Electric 
neers find, keeps’ begonias, tulip 

T 


RUBBER FERRULE 
MENDS GOLF CLUBS 
1ck repair for damaged string wind- 


ings that secure the leather weappings 
golf club grips is offered by i 


of lighting equipment ¢ 
household. stands especially 
ose, using rellector 

size of lamp bulb 
provised lighting sha 


slipped upon the grip by me 
applicator, as shown in the photograph 
above. They are then rolled over the wind. 
ings and pushed out flat, forming a repair 
as illustrated in the drawing. Since the 
ferrules are weatherproof, they also offer 
protection to good windings. 


USE ROLLER CHAIN TO 
COUPLE POWER SHAFTS 


Coxsreriox inthe 
newest type of flexi- 
ble coupler for power 
shafts is formed of a 
short lengih of roller 
chain, Two toothed 
sprockets, machined 
to-a close fit for the 
chain and keyed to 
fit the shaft, form 
the two halves 
‘coupler. A 
cotter link makes it 
an easy matter to couple or remove the 
locking chain as the work may require, 
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Queer Jobs in the Arctic 


Finding 
Magnetic Pole, 
Moving 
Reindeer Herd 
Allin Day’s 
Work for 
Canada’s 


Explorers 


{isnot the ‘Noch Magsete Pole 
—_ 


lng before a 
ter-cold wind, half a dozen | 
men, dog teams, are 
helping to solve the Arctic 
problems of the Canadian 
Fovernment. The work of 
these men, ont the | 
governmeni-pai a 
Explorers in the world, takes 
them into vast, hitherto un- 
explored regions: where Yor 
‘weeks at a time the temper- 
ature is forty. below zer0, 
and there is no human life 

“Two of them got the job 
of ringing 3,000 reindeer 
from Alaska to establish a 
fame preserve in the Mac- 
Kenzie River region; it wok ——- 
them three years to map the One of Burwan's dog sis the ro 
Toute and as Tong’ again to 
make the trip. Another party braved the rigors of frozen 
sleeping bags to map the wanderings of the rare musk-ox, 
Also sought for herding. "Avwinter on the sea ice with at 
Eskimo tribe was the lot of one explorer, whose mission 
was to obtain a pictorial record of the daily life, dances, 
and folk lore in a seal camp. 

‘One of the strangest assignments fell to Major L, T, 
Burwash, short, stocky, white-haired veteran of the Arc: 
ic, who foes out every now and then to find out where 
the North Magnetic Pole i. This shifting spot, to which 
the compass needles point, lies in the region of the bleak 
Doothia Peninsula, Fishing camps are the only signs of 

lation in that frozen wilderness. On one tip, the ex- 
plorer's food ran short. A cache of caribou meat was 
found covered with seven feet of ce through which he 
could not penetrate, A couple of boots, and some fur 
clothing, pieced out his scanty diet of cold rolled oats un- 
til, by rare good luck, he encountered a tribe of natives 
and was saved from starving to death. 


eae tie fol a 


Vast herds ofthese munk oxen once roamed the froven tundra of the Arct 


Zone but lew tenia. Canada plasa preserves to prevent their extinct 
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‘T wo-Passenger Sailplane Has Closed Cockpits 


‘with pilot and alrpor 


CrnstexeD the “Dragon Fly,” a spite its huge wing spread of six- controls. In addition to an altimeter, an 
new sailplane of ultra-modem con ty feet, Pilot and passenger enter airspeed indicator, and a clock, the plane 
struction has been designed and the enclosed cockpits through is equipped with compact radio set with 
flown successfully by Hawley Bow {rapdoors, which are then closed which the pilot can communicate with the 
lus, veteran glider pilot, at Glendale, Calif, by U-shaped lids. Portholes in airport and with the pilots of other eraft, 
‘The motorless two-seater craft is built of the stubby fuselage serve as win In one recent stunt, Bowlus’ machine and 


plywood and weighs only 360 pounds, de- dows. A steering wheel works the two others were towed by an airplane, 


OYSTER’S QUIVERS NOW MEASURED 


‘open of thelr own sc- 
cord, To test the com: 
parative effect of differ 
ent solutions, each of 200 
oysters was immersed in 
chemical with one shell 
cemented to a brick and 
the other attached to the 
indicating arm. ‘The re 
sulting time charts show: 
ed. the first tentative 
quivers and the final 
opening of the shell, 


sivers cam be 


PORTABLE POWER PUMP {0)) {7} tel Uuerinenten 
Movustep on a frame so it can be at Beaufort, N. C. Seeking to 
trandled thou Iie a'wbettbarraw,a'new reduce ta abor of shack 
Hao dara aiies Seek basses, geaescas deg 
Kictetie wun opeence i teteet’ bee KiNy ieay ‘peace me 
‘shoot a jet to surprising height. The pho- shucked before marketing— 
fopnbhs thcwéabty ths poston raed they found Unt cersis chee 
ta the ob, and action, ee gia 
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By Edwin Teale 


34 SOLOMON [57 
SS aTECTORATE 


Cheek Under the 


TESTS FOR COUNTERFEIT STAMPS. A common 
error of the stamp counterfeiter is failure to reproduce 
fyactly, the number of perforations along the, edges. 
The gage being used above reveals such variations. 
In center, comparing stamps under ultra-violet light 


2 


Rare-Stamp 


THWARTED BY 


‘N THE palm of his hand, not long ago, an eastern dealer 
hheld two carmine and blue postage stamps, One was worth 
50,000 times its weight in gold. ‘The other was worth no 
‘more than a scrap of paper. Yet, even under a high- 

powered magnifying glass, he could detect no difference. Only 

rays of black light, coming from a quartz lamp in his labora- 
tory, had disclosed! an amazingly delicate operation performed 
by slamp surgeons of the underworld 

‘The original was a rare 1918 twenty-four-cent airmail stamp 
with an inverted center. Less than one hundredth the size of 
this page, it was worth $3,300. An ordinary stamp of the issue, 
with center right-side-up, can be purchased for as litte as a 
dollar and a quarter, are-stamp racketeers had bought two 
ordinary stamps and had combined them to produce a fake 
stamp with an inverted center, 

First, they had cut out the blue vignette at the center of one 
stamp and scraped the back until the paper was only half its 
normal thickness. Then, cutting carefully around the center 
of the second stamp, they removed the top layer of the paper, 
leaving a flat-bottomed pit hardly 3/1000ths of an inch deep. 
Into it, they pasted upsidesdown the center that had been 
prepared, gluing it in place with special albumin paste made 
from the white of an egg. Such paste will not dissolve in wate 
ad even if the stamp were boiled, the parts would hold to- 
ether 

Tt was a seemingly perfect job. But the crooks overlooked 
fone thing. This is the latest scientific aid to fraud detection, 
the ultra-violet lamp. Under its invisible rays, the fine line of 
albumin around the center of the stamp stood out in brilliant 
contrast to the paper and exposed the plot 

Tn recent years, the hobby of stamp collecting, which grips 
kings and clerks alike, has boosted the price of bits of colored 

per to fabulous suins. Million-dollar collections are in ex- 

Istence and a few slamps are literally worth fortunes, 

‘Consequently, it is not surprising that stamp forgers and 
stamp fakers ate on the increase, When I recently spent. an 
afternoon at the auction room of George B. Sloane, famous 

New York dealer and official expert for the American Philatelic 

Society, he told me that members send him upwards of 2,000 

precious stamps a year for examination. Another expert esti- 

‘mated that at least 20,000 bogus, counterfeit, or faked stamps 

hye been put upon the market at one time’ or another, 

1 Ze separate these “alum weeds” fom the genuing stamps, 
the experts employ an array of scientific helpers. are 

Sided fo their work by millimeter scales, ether tanks, color: 

Sensitive plates, perforation gages, ultra-violet ray machines, 

chemist’s tubes, and microscopes. And the discoveries they 

make not only protect the collector but also break up gangs 
seeking to defraud the government by counterfeiting current 

In two cases when underworld gangs sought to flood the 
country with worthless stamps, collectors were the first to 
etect them. Again, when crooks in the South, not long ago, 
tried to wash off cancellation marks with chemicals, re-gum the 
backs of used stamps and sell them for new, they had operated 
for less than two weeks when a collectot spied one of the 
doctored stamps and notified the government. 

‘A recent dispatch from the west coast tells of the rounding 
‘up of another gang engaged in selling used stamps reclaimed 
under peculiar circumstances. ‘The stamps, obtained from 
used parcel post wrappings, had been coaied with shellac 
‘when they were pasted in place to keep them from being rubbed 
off in transit. Consequently, the cancellation marks at the 
post office had been imprinted on the film of shellac rather 
than on the face of the stamps and it was an easy matter for 
the criminals to wash off the shellac, re-gum the stamps and 
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BLACK LIGHT 


or new, In all such cases, the spurious stamps 
rated as having been sent in for payment for 
y are usually offered at $115 


Tn another recent case, a postal clerk in an eastern 
state was caught defrauding the government by an in- 
‘genious substitution of stamps, He worked in the parcel- 
post window, When a customer came in with a large 
package, he would take the money and lay aside the pack- 
‘age until the customer was gone, Then, he would paste 
‘on used stamps, recancelling them with great pressure 
‘and sufficient ink to blot out all previous postmarks! 
He, like the others, was tripped up by the aleriness 
of a stamp expert, It is no wonder that an adage of 
the Post Office Department has it: “A. wide-awake col- 
lector is the best of postal detectives 
But, it is not in this field that the most spectacular 
feats of the experts are found, It is in the realm of big- 
game hunting, of detecting fake stamps of rare and pre- 
cious issues, ‘Here, the clues they work on are often 
tiny ertor, 00 stall forthe naked eve o see 
none cise, the picture of a lotus flower on a coun- 
terfeit Japanese stamp had one microscopic petal miss- 
ing. In ‘another instance, an expert enlarged two stamps 
to fifty times their size’ and discovered that an “o” in 
the genuine stamp leaned slightly to the right; in the 
counterfeit, slightly to the left! Again, in two almost 
rfect reproductions of American issues, one showed an 
‘added wrinkle in the stock around Benjamin Franklin's 
neck, and th the "Sleepy Washing 


ton Stamp,” portrayer ‘of His Country with 
1 drowsy’ instead of an alert look in his eyes. It is 
through such tiny and eu nor differences that 


fraudulent stamp plots vealed 


ROBABLY the most remarkable plot of the kind was 

the $65,000 Han sionary Stamp" ease which 
came to a climax a few years ago on the Pacific coast 

‘The original stamps were printed in 1851 in Honolulu 
Because they were used largely by missionaries to send 
letters back home, they got to be known as “missionary 
stamps” and these stamps are among the rarest known. 
An unused (wo-cent “missionary” sells for $12,000. 
uused one for $10,000, A number of years ago, two o 
the precious $10,000 stamps were found by accident 
pasted to the Wall of an old Hawaiian schoolroom. The 
Whitewash cracked off and revealed an ancient letter 
attached to the boards beneath, 

For more than twenty years, rumors had drifted 
through the stamp world that a number of unused mis- 
sionaries had been brought back from the South Seas in 
the chest of a Cohassett, Mass., whaling captain, Taking 
advantage of this rumor, California counterfeiters 
‘worked up an apparently holeproof plot. According to 
their story, a missionary who was in the Hawaiian 
Islands in the eighteen-ffties had bought an even do 
lar's worth of stamps and had put them for safe-keep- 
ing in a psalm book. Shortly afterwards, he bad died and 
the psilm book, together with his other belongings, had 
been brought back to America by a whaling captain from 
Cohasset and turned aver to the missionary’s son, On 
his death, the stamps were discovered. 

Although no direct check could be made upon the 
story hecause the missionary, his son, and the captain 
were all dead, an investigation showed that all three had 
lived when and where the plotters said they had. On the 
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RACKETEER AND HIS TOOLS. The upper picture shows 
how the maker of fake stamps goes about reproducing rare 
iseues. Beneath is his outht of tools which includes perfor- 
ating rollers, and dies and press with which he prints imi- 
tations of the stamps themselves and of cancellation marks 


2 


a 


the watermark on a stamp ie 
ens’ which 
incident to 


strength of this, an eastern dealer paid 
$65,000 for the stamps. Only after he had 
Teltiened East and was able to give them 
4 thorough examination, did he discover 
they were cunningly executed forgeries, 
Minute differences, visible under high mag- 
nification, showed they were produced by 
photo-engraving while the originals were 
printed from type in the plant of a Hon- 
lulu newspaper, This discovery gave away 
the plot and resulted in. judgment. being 
rendered against the seller. 


ALMOST always, Sloane explained to 
‘me, fake-stamp plots are worked out 
+o ingeniously that the buyer i cought off 
his guard, Take, for instance, the clever 
ruse of one European forger. 

‘He would advertise in stamp magazines 
under “an assumed name, offering high 
prices for certain rare stamps which he 
was sure no dealer had on hand. Then he 
would counterfeit the stamps and, under 
different name, write in to dealers set~ 
ting a price far below the one in the ad~ 
vertisement, Anticipating a quick sale at 
1 big profit, the dealers would snap at the 
bait and the crook would dispose of his 
counterfeits and disappea 

‘Another faker would print up what ap- 
peared to be a newspaper clipping aninoun- 
cing his death when things got too hot for 
him and would mail it to, the stamp publi- 
cations. They would reprint the announce- 
ment and he would move to another part 
of the country and start over again under 
another name. When the police again got 
fm his trail, he would send in another elip- 
ping announcing his death under his new 
name and repeat the performance. He 
it three times before he was cauzht. 

‘The counterfeiting of stamps goes back 
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more than ninety years to the days of the 
“Black Penny,” the world’s first adhesive 
postage stamp issued by Sir Rowland Hill, 
in England. On the stroke of midnight 
May $, 1840, the first black penny stamp 

issued in Birmingham. A few weeks 
Iter, the first counterfeit appeared in 
London. Hovever, it was so poor that it 
fooled few people. One of these early 
black stamps appears to carry on its face 
evidence it is a counterfeit; but it isn't. It 
is postmarked: “Bath May 2, 1840,” four 
days before the first stamp ‘of the issue 
‘was put in official circulation, The ex- 
planation lies in the fact that a govern- 
ment employe sent one of the stamps to a 
relative and the latter used it before the 
service was officially opened. 


ANOTHER, chic example of a, rare 
stamp which was at first thought to 
e.g comteriel is the famous 185 thre 
skilling-banco ‘stamp printed in 
yellow. It first came to light when a 
Schoolboy showed a dealer some stamps 
he had found in an attic. The expert 
thought the yellow stamp must be a fake 
because no specimens of that fsue in that 
color had ever been seen. Investigation 
proved it ‘was genuine, a government 
printer having used yellow instead of green 
Ink by mistake. As a result, this bit of 
paper, which was originally worth a cent 
and a half, sold in Stockholm not long 
ago for $16,000! 

But the prize oddity of the stamp world 


is a small British specimen, Tt was issued 
by a postmaster in New Brunswick who 
printed the stamp with the picture of 
Queen Victoria replaced by a picture of 

In determining which stamp is counter- 
it and which is real, the expert must 
study the ink, the paper, the perforations, 
the glue—every minute’ detail. His hunt: 
ing ground for clues is often less than one 
square inch of paper. 

‘On a number of occasions, the texture 
of the glue, or gum, has been the telltale. 
eciding factor in the test, The original 
mucilage placed on the backs of stamps 

‘made from vegetable matter. Occasion- 
ally, plotters will make the slip of using 
arabic or other glue in recoating the 
icks of doctored stamps. Knowing. the 
color. texture, and chemical composition 
of the gum used on different issues, the 
expert is quick to detect such frauds, 


GATS, there are the watermarks which 
‘appear in the paper of some stamps 
Crooks often counterfeit these by pressure 
When such stamps are siewed front the 
back, they appear to possess the water- 
mark. But when they are looked through, 
against a strong light, the illusion disap- 
pears. In studying watermarked specimens, 
the expert dips them in benzene, gasoline 
for ether. This does not disturb the ink ot 
gum on the stamp and it usually reveals 
‘every cut, tear or translucent watermark, 
‘Stamp racketeers recently developed 
new, method of producing fake water 
marks. They carefully scrape away fibers 
‘on the back of the stamp to form a trans- 
lucent design which, in benzene or against 
4 strong light looks like a real watermark, 
Experts, though, can detect this ruse with 
‘a high-powered microscope, which reveals 
3 fg wherever the ‘bers have. been 
Tn a similar manner, microscopes help 
the experts to discover fake perforations. 
Tn some issues, the stamps are printed in 
sheets with the outer edges cut straight, 
‘Thus the outer stamps have one side, and 
the comers stamp two sides, which are 
unperforated. As collectors desire “well- 
centered” stamps with perforations on all 
Sides, such specimens are worth less than 
the other stamps. (Continued on poge 93) 


POPULAR SCIENCE MONTHLY 


Human Body Gets Machine Tests 


UST as they might keep performance charts of a 
Faso 


, drive make-believe cars 
ectric contacts record their 
movements, and their diet and respiration are chemi- 
cally analyzed, The data obtained will lead to improved 
factory design and management 


‘TESTING A STAIRWAY 


‘woRK OF 
‘THE HEART 


nervous 
CONCENTRATION\ 
15 MEASURED 

In thi tet of the human machine, « mahe-be- 
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fernaut with fity-foot wheels! Gale 
oping along the ground on a me- 
chanical horse with steelpipe legs! Rolling 
fover trees and houses in a 115-foot eanvas 
ball blown by the wind like a tumbleweed! 

Such are the curious, fantastic forms of 
conveyance inventors have proposed in the 
Jong search for swifter travel. Digging into 
the files of old newspapers and patents, you 
find a fascinating record. of the inventive 
‘mind grappling with the problems of ine 
creasing human comfort and speed. Te isa 
chronicle of queer ideas. of freak vehicles, 
Of oddities of transportation. 

Only afew weeks ago, a California in- 
ventor added to this list by obtaining a 
patent upon a water craft designed to roll 
Across the surface of the sea 

His ship (see this month's cover) is a 

tic ball of metal with a. streamlined 


IDING to the North Pole pulled by 2 
kite! Crossing the Sahara in 3 juse 


less track like a squirrel in a cage. Fins 
jutting around the tread of the ball, grip the 
‘water and aerial propellers at cither end of 
the axle steer the craft to left or right 
Passageways, runnning through the hollow 
supporting arm and axle. connect the cabin 
and the interior of the ball, while a gyro: 
scope holds the craft erect upon the water 
‘The inventor expects his vessel to be sed 
for amusement-park purposes and in adkli- 
tion be valuable for transport work, 

Ships designed to roll like wheels acr 
the surface of the water have been proposed 
by many men, A quarter of a century ago, 
fone, nicknamed the “Steel Lox Steamer", 
was built and given a 200-mile test in Ca 
ada, The invention of a Toronto lawyer, it 
Was a 110-foot hollow’ steel cylinder with 
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| as 
for Air, Land, and Water - 


RDS, Dogs and Other Ani- 
mals Used to Propel the Odd 

si fe 

Boats, Wagons, and Airships In- 


ventors Have Devised in Their 
Efforts to Bring About Faster, Safer, 
and More Certain Ways to Travel 

se muooens 


‘AID IN. 
sTeeRING 


WINGS HELD. 
SUPPORT CAR 


1s at each end and a wide row of fins 

iz the middle. Inside the cylinder, 
two small locomotives, one near either end, 
puffed away’ on endless tracks, running up 
the side to roll the freak craft broadside 


through the water, 

Tt was completed in 1906, In a final test, 
it rolled {rom Toronto down Lake Ontario to 
the St. Lawrence River and down the river 
to Prescott, Canada, opposite Ogdensburg 
With the engines going full tilt, the curious 
vessel altained a speed of six miles an hour, 
At the time, the inventor planned to con- 
struct a. trans-Atlantic liner built on the 


same principle, It was to be 800 feet long 
and 200 feet in diameter. Sitting down with 
a pad and pencil, he calculated that if he 
could obtain only’ twenty-five revolutions a 
minute from this huge rolling log, he could 
attain trans-oceanic speeds of 200 miles an 


ig craft 

ig to brag about, 
on of squirrel cage power 
ble comment in America 


hhour with his strange rol 


fifty years ago. 

A Frerich engineer designed an apparatus 
called a Cynosphere. It was a tricycle with 
2 small steering wheel in front and two large 
and curious wheels behind, Each of the 
rear wheels was shaped like a circular cage 
and contained a large dog. These “power- 
plants” rolled the carriage ahead by running 
squirrel-fashion on narrow tracks 

‘The operator sat in a sulky seat between 
the wheels and could throw the motors into 
“high” by exhibiting food or even a cat on 
special occasions. Whenever the dogs be- 
came tired, the engineer pointed out, the 
operator could change engines by replacing 
them with other animals, Patents on. the 
idea were taken out both in France and the 
United States. The French Society for the 
Prevention of Cruelty to Animals was 
sulted and was said to have given its sanc~ 
tion to the plan, (Continued on page 96) 
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DESCENDS VOLCANO IN SEALED CAGE 


Right, cage taed By explores 


Wats a daring Japanese was 
lowered a quarter of a mile down 
into the crater of the active volcano 
Mibara, near Tokyo, the other day 
and returned alive, his succ 
‘crowned a carefully ‘prepared ven- 
ture to explore its interior, Live 
animals in. special types of ‘cham- 
hers had first been let down and 
drawn, up successfully (PSM. 
. 15). For his own des 
adventurer donned an oxy- 
gen’ mask and stepped into the 
sealed cage prepared for him, It 
was lowered from a boom over- 
hanging the erater rim, until it was 
lost to view. When hauled back 
the occupant emerged unscathed 


Here the cage of the volcano explorer in seen a= 
i'Geennes nt the conchontee ot ths savcarare 
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Cyclone Cellar Comes Ready to Use 


BALSA-WOOD SAILBOAT 
FOR NEW BEACH SPORT 


ScRP-sAr1x6, a thrilling new sport for” 
those who go {o the seashore, is made pos- 
sible by the invention of a new portable 
sailboat, resembling a life raft with a mast, 
Made of balsa wood, lighter than cork, 
it is an adaptation of the craft used by 
natives of Ecuador, Because of its light 
weight, the boat may be carried to and 
from the beach at the pleasure of its 
owner: and is easy to drag ashore or to 
launch, Tt is so buoyant that the lightest 

breeze’ moves it. The photograph above 
shows one of the new craft out for a sail 
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LEANING TOWER OF PISA 
REBUILT IN CITY PARK 


‘Neuve completion in a park near Chi- 
‘cago, Il, is a half-scale copy of the famous 
Leaning Tower of Pisa, in Iialy. ‘The orig- 
foot marble tower tipped because 
ty foundations, but engineers pro- 
vided solid ones for the model, and built it 
‘of concrete, Except for this, the copy 
accurate in every detail. When it is fin- 
ished, a modern, electrically-operated 
(of chimes will be installed in the top of the 
‘campanile and regularly sounded. 


LETTERS COPIED AT HIGH SPEED 


Cortes are speedily made of correspond posure of only a fraction of a second, and 
cence and other business records with the developed at once in a portable darkroom, 
1ew photographic duplicating ma- ‘The instrument is especially designed for 


Through its use, a letter may be and 
a sheet of spe- ion of 
quiring an ex- card records and correspondence, 

¢ — GERMANY'S NEWEST AUTO IS 
ry | COMPLETELY STREAMLINED 
—— 


Fenty streamlined, Germany's latest 
tear-drop automobile is fitted with 

pearing headlights. To diminish air re- 
sistance, they are mounted in recesses in 


the mudguards, During the daytime, the 
headlight portholes can be covered with 
‘metal plates, hiding them from view and 
increasing, the streamlined 

photograph at left shows on« 
the other open, The doors ha 
dies, a key being required to open them, 


SOUND TRUCK HELPS LAND AIRSHIP 


Watex the Navy's new airship Macon ing officer so it is audible to every man on 
takes off or lands at the Akron Municipal the handling lines. This system was par- 
Airport, Ohio, activities of the ground ticularly valuable during early practice 
crew are directed by means of a sound fights, when a slight bitch in carrying out 
Truck that amplifies the voice of the moor- commands might have proved disastrous. 


HISTORY TAUGHT WITH 
SILHOUETTE CUT-OUTS 


Hisroricat facts are entertainingly 
learned with the educational cut-out tor 
illustrated above. Detachable black pages 
bear on their reverse side an outline and 
oon the front a printed legend. The result 
is a silhovette picture of an historical 
‘event complete with ils story 
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Animal Movie Actors 


Is the pictares, 
this dog doubles 
) woe 


4 basins 


In This Unusual Article, Movie Fans Learn 
How Dogs, Birds, and Even Skunks Are Put 
Through Their Stunts in Front of the Camera 


Trained by Strange Tricks 


THE fringe of 2 California forest. a battery 
‘of movie cameras photographed a running fox 
The frightened animal darted across a clearing 
and disappeared in the thickets, A half-hour later. 
vwith cameras set up on the same clearing from a slightly 
different angle, the fox dashed again from the trees on 
fone side, ran across the cleared space, and plunged into 
the woods with dogs in hot pursuit. “This process con- 
tinued until several chase sequences ‘were “in the can. 

Then we moved into the woods just outside a country 
ome, Cameras stared across the lawn, In. reality. we 
were on a large sound stage, with appropriately’ painted 
background to represent the forest through which we had 
passed the day before. 

All quiet, please,” an assistant director cautioned, 
‘Then: “Okey. Camera. Turn the fox loose. 

‘Across the make-believe grass flashed the fox, Like a 
hrrown streamer, his tail flowed astern as he bounded aver 

e green carpet, leaped through a window, and disap- 
peared into the house, 

Next we moved to the interior of the room where the 
hero Jost in thought stood beside the fireplace. Picture his 
astonishment when the wild fox flashed through the win- 
dow, landed with a thump, and leaped into his arms for 
protection against the pack, which was seen through the 
window, leaping in a vain elfort to reach their prey 

Cut,” commanded the director. “Wrap it up. 

Here’ the movies have achieved the ultimate in animal 

taining and deception. The fox had run from one forest 

to his cage hidden in another for the long 
shots, but the figure that jumped through the 
window was no wild animal. He was "Shorty, 
a mongrel dog. He looks so much like a fox 
that J. H. Kerr, his owner, decided six years 
ago to double him for a fox for closeups, 

Kerr obtained a fox skin and a Los’ An. 
xgeles furrier tailored it s0 it could be slipped 
‘ver the dog's body, covering all but his head 
and, feet. A hookless fastener, pulled ator 
his belly, inclosed him snugly’ in the 


TURNING AN 
EAGLE INTO A 
VULTURE 


POPULAR SCIENCE MONTHLY 


By 
Andrew R. 
Boone 


thimbleful of brown stain applied to his 
head and feet completed the deception 
Shorty would look like a fox in anybody's 
picture at any distance. 

He is one of two, dags the only one 

‘wear a fox skin, doubling for foxes in 
ures. So. expert is he in following 
t's directions, in barking when told to 
bark, that he earns for his master $55 
for every working day, while the reat fox, 
from an adjoining pen on Kerr's animal 
farm, draws only $10 for his efforts 

Never before have T heard of a double 
‘earning a larger fee than the star! 

(On two dozen farms around the fringes 
of Los Angeles, many small animals. un- 
ddergo constant training for pictures. Some 

sar regularly, while others do. their 
bits for the screen only once or twice a 
year. They command fees ranging from 
$7.50 to $75 a day, including the services 
of a trainer. 

Even though a trained animal, be it 
skunk or dog, may rest for long periods 
between pictures, his owner will keep him 


r 


this eat quiet while on the movie set, 
the trainer wet one of Uta 
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fit to appear on a moment's notice. Rennie 
Renfro works his sixty-three dogs daily to 
keep them in proper mental and physical 
condition, Long before the talkies burst 


fate scenes by personally. showing them 
the action, by talking to them constantly, 
bby pointing” out the route they were (0 
travel of objects to be moved. 

"Today he must teach his dogs to follow 
unspoken commands. Movie animals al- 
ways play their paris while hungry, for 
After feeding, they become too lazy to act 
‘with dash and snap. 

‘Whether a given animal ever attains suf- 
ficient proficiency to work in pictures de- 
pends ‘on. his own. intelligence and his 
trainer’ sil, The better (ainers, Renfro 
told me, may work for a. year with a 
promising beast before leading him into 
the glare of the powerful sun arcs. 

“Out first task," he said, “is to gain the 
animal's confidence, no matter whether i's 
«dog, a fine bird, a burro or any of 
the cat family. Cats, incidentally, 
are most dificult to train while dogs 
te our finest actors. 

“T prefer to start with a dog from 
infancy. He learns from the outset 
Tam his master, his friend, Then 

yy with him as a father would 
play with his child. Soon he begins 
{to mimic my movements. But dur- 
this time T talk to him constant. 
y- If I rollover, I say to him, ‘oll 
over, little fellow.” If 1 crawl, T 
five the command at the same time. 

“That is not all. I also com 
the appropriate sin with my hand, 
rolling it ia a circle or holding 
close to the ground and moving 
forward to indicate the command 
for crawling. Gradually 1 eliminate 
the first two. For a few weeks T 
sive the oral command and the sig- 
nal. During each movement, the 


animal watches me closely. He learns to 
associate the three commands, until at 
last he will follow any’ of them. When he's 
ready to graduate, T-nced only give him a 
casual hand movement, and he! will obey 
immediately.” 

‘Some animals will associate ideas while 
others can follow only elementary sug- 
gestions. Renfro's dog Buster demon- 
Strated the former for me. 

“Watch this,” said Renfro, 

He placed a wood block on the lawn 
reatby. ‘Then, as the dog. observed his 
master closely, Renfro touched one finger 
to his nose and pointed toward the block. 
Buster walked sedately to the. object, 
snifled once, then began to shove it across 
the lawn. Because his back was turned, 
Renfro spoke to the dog. When he turned 
he saw the trainer hoiding a card on 
which were printed the words, “sit down.” 
‘The animal sat, 

Turning to me, Renfro said, “You se- 
lect a card.” 

From the stack T pulled out one read- 
ing, “Get-up on chai.” 

Tiuster looked around for the nearest 

ambled over, jumped up on the 
cushion and lay down to await the next 
Sard "As Islet other cards ordering 
the dog to “crawl,” “stand up,” and “turn 
around,” I realized that he was following 
‘no set routine, that he actually understood 
the message conveyed. He associates the 
particular cards with both spoken com- 
mands and demonstrations taught him by 
Renfro several years ago. On a movie set, 
Renfro, standing ouiside the camera 
Tine, ned only motion with his hand or 
show Buster a card and he performs as 
faithfully as any human actor. Which is 
probably the reason Renfro requires @ 
$75,000 guarantee against fatal accident to 
the dog whenever he appears in 

‘One of the strangest incidents of train- 
ing T heard occurred on Kerr's. animal 
ranch on the outskirts of Los Angeles. 
There, among (Cowtinued on page 90) 
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By Walter E. 


|AFER tires for faster 
‘ears! That has been 
the 1933 goal of the 
rubber industry. How 
it has been attained is a 
‘dramatic story of strange 
new methods of research, 
‘of scientific torture cham= 
1 filed with weird tire 
wrecking apparatus, of in: 
tlustrial surgeons. whe 
sealpels cut through layers 
of rubber and fabric, 
of fast-moving labora‘ or 
‘on wheels speeding night 
and day over highways, 
mountains, and deserts 
Spinning on treadmills, 
skidding over curbs on icy 
pavements, crashing head 
fon into a brick wall, the 
latest tires. have demon 
strated their stamina and 
'y. Through such spec- 
‘ular tests, the tire mak- 
vers have kept pace with the exacting de- 
‘mands of the manufacturers of present cars. 
Probably the most severe test any tire 
cet underwent was given a new low-pres- 
sure product on an Akron, Ohio, athletic 
field. Engineers built a wall of brick and 
concrete fiftcen feet long and three feet 
thick. They sank it several feet into the 
round and reenforced it with a steel 
eam. When it was finished, hundreds of 
spectators gathered at the’ field to see 
Dick Grace, Hollywood stunt man, drive 
‘1 car, going almost forty miles an hour, 
point-blank into this solid barricade. 
‘The machine was an eight-cylinder tour- 
ing car, weighing 3.000 pounds. The top 
and windshield had been removed and the 
front axle advanced several inches so that 
the front tires would receive the full force 
oo 
ter cutting a few dizzy circles over 
the field to warm up the engine, Grace 
swung toward the black bull’s-eye painted 
fn the whitewashed side of the wall. His 
hhand in the air signaled the start of 
spectacular tire-esting stunt, 


IRES ‘Torn 


Slow-motion picture cameras began to 
whir, The crowd was holding its breath, 


‘The big car gained speed rapidly. Spec- 
tars could see the driver sing in his 
seat, drawing his legs under him, ready to 
jump. But his hand was holding the wheel 
steady until the last split-second, aiming 
both tires squarely at the wal 

Before starting the test. Grace had cal- 
culated his probable path of travel through 
the air at the time of the crash. His body 
he decided, would be catapulted into the 
air, over the front of the car and the wall, 
landing on the ground a few feet beyond. 
Accordingly, a soft bed of peat moss had 
been prepared to cushion his fall 

‘As the car struck the framework the 
body seemed to fold up like an accordion, 
the wall tilted backwards nearly a foot, 
and then settled into its former position 
as the car bounded back several inches, 
and Grace landed, not on the soft bed of 


IN TESTS FOR 


CRASILING A CAR INTO 
R SOLID WALL 


{lot sf contact with the wall. 
‘The cave frameworks wan badly 

‘oie fr wan found that 
= rd Tru the snes 


eat moss, but on the hard ground at the 
side of the car. The impact had thrown 
hhim against the cowl, folding him like a 
jackknife over it and striking his head 
‘on the hood. Then the rebound had tossed 
him into the air and over the side of the 
ar, In spite of this, his only injury was 
a tinor cut on one knee, where it had 
‘caved in the dashboard. 

‘Avfew moments after the crash, he was 
eagerly. examining the tires, The 3.000- 
pound car had struck the wall squarely 
‘while traveling thirty-seven miles per hour, 
Almost all of the 170.000 foot pounds of 

hhad_been absorbed by the two 
+s, The whitewash from the wall 
extended for two feet along the tread. and 
the steel rims were flattened. Yor not_a 
pound of air had been forced irom the 
inner tubes, and no break in the tire 
structure could be found, 

This sensational test is one of many 
made to determine how much punishment 
a modern tire will stand, 
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to Pieces 


SAFETY 


Recently, a 10,000-mile road test gave 
a set of the newest low-pressure tires an- 
other gruelling workout. Three Long 
Reach, ‘Calif,, youths drove their road- 
ster to the wild interior of Mexico to 
Photograph the ancient ruins of Monte 
Alban, They traveled over country where 
hho semblance of a road existed. At one 
place, they advanced only forty 
hours, so rough and muddy was 
the trail. The opportunity of realizing the 
‘most from their low-pressure balloon tires, 
however, came when they met a gang of 
bandits. "The outlaws gave chase, but the 
roadster, on its big, resilient tires, was 
able to outdistance them over extremely 
rough ground. 
‘To such outside demonstrat 


added 
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the queer laboratory tests by the 
ders" that are now regularly used 

"These experts operate a dozen pound 
palling, twisting devices that patti 
Through as much wear and tear fn a com 
paratively short time as-they. would re- 
Scie 15,000 miles af diving. Shiny new 
tires oll into these workroom, are pun- 

el to destruction, and are carried. out 
so much rubbish. Tut the records they 
ieave behind show weak points and aid in 
building better tires. 

One of the strangest of these testing 
machines produces wiggling. motion in 
tire and enables the engineer to study 
bead strength, the beads being the strands 
of stcel wire which extend around the base 
fof the tire where itis held by the wheel 


‘Wil the tes skid? To 
{ce and turned subeny, 
‘Thr skidding properties 
ithe new tres are found 


Yread noleen. Tests 
tater ‘and erguleter tice 


fim, Attached 10. the 
Shalit of the machine i a 
wheel ‘at one end and & 
Crank at the other, The 
onthe. wheel. with the 
Clamped so it cannot move, Then the 
kis turned, giving a. wiggling oF o8- 
Clllating action to the tire, which concen- 
{rates to the beads and gives them all the 
strain of hundreds of mifes of heavy deiv- 
 rough-surtaced ro 
Another machine resembles 2 plle driv 
er, Its effect on the casing of 1 tire Is 
ilar to that of running over a curb oF 
xriking a ole in the road at high sped 
The tie ls mounted ou'a. wheel ond at- 
ched to.a plunger which, Talsed and tes 
eased, allows the. tite to strike a steal 
anvil below. These anvils are made in dif- 
ferent sizes and shapes to represent pav- 
jing bricks, railroad rails, curbs, and other 
objects motorineogcasoaly hit) 
By varying the inflation pressure, the 
height from which the wheels are dropped 
aod the she ofthe anil sks, the 
capert in his laboratory can produce’ any 
Sort of bruise he desires During this work, 


the wheel is rolated so the tire srikes 
the anvil at different points. Sometimes, 
this machine inflicts as many as fifty se 
Yere bruises on the’ casing of the tire be= 
Tore the punishment is over and the spe- 
cialists begin their analysis of the result. 

‘Nearby is another tiresorturing device, 
the pulley-wheel. It looks a little like a 
two-wheeled mule cart, without the mule, 
the wheels resting on wide-faced pulleys 
‘The cart is loaded ‘with several tons of 
scrap iron, tires are mounted on the 
wheels, and the pulleys rotated. On the 
Tace of each pulley” are two diagonal 
ridges, about an (C 


HoMEM ADE SEXTANT shows 


How Ships Fina ‘Their Way 


Anuar 
fouats w 


probably have seen the ship's captain, 
or his ftst officer, “shooting the sun, 

Shortly before noon, he came out on 
the bridge, sighted toward the horizon for 
‘couple of minutes through an odd-shaped 
instrument, and. disappeared into” his 
chart house, 

Had you been watching the bridge at 
night, you might have scen the same per- 
formirice repeated while the officer on 
watch took the altitude of the North Star 
above the horizon, 

Tn cach case, the officer used the mari- 
net's sextant t0 determine the north and 
south position of the ship on the earth, or, 
in other words, to find its latitude at the 
time the observation was taken, 

With, a wellsmade. sextant, in, exper- 
fenced hands, the latitude of a ship can 
te determined by the sun and stars, with 
surprising accuracy, the margin of error 
‘not exceeding a mile oF two. This informa- 
tion, plus that furnished by the ship's 


I YOU have crossed the ocean, y% 


UMBRELLA SOLVES LATITUDE PROBLEM. I 
14 by the arb 


POSITION 
OF SUN.IN 
SUMMER, 


BY THE SUN 


‘compass and. chronometer. enables the 
‘aptain to hold a true course, and. i 
ecessary, go. straight to any’ position 
dived by a ship in distress, 

Since finding the latitude of a ship at 
sca is the outstanding application of as- 
{ronomy to everyday human affairs, every- 
‘une should know something about it. So 
this article will be devoted to the manner 
‘of making and using a simple sextant, The 
‘letermination of longitude will be covered 
ina later article, 

Before we start the job of making a 
rough cardboard sestant, we must under- 
stand why the sun and’ the North Star, 
as well as other heavenly bodies, can be 
tused to determine north and south posi 
tons on the globe. 

principle 


In order to illustrate the 
clearly, let us refer to our umbrella upon 
‘which ‘tar positions are marked and the 
rod of which represents the polar axis of 
the earth. ‘The earth itself can be an old 
tennis bai, split in half, and placed around 
the umbrella rod, as shown. in the illus- 
tration. The black band around the ball 
siands for the earth’s equator, 

Since it is a little easier to catch on to 
the way the polestar is used in latitude 
‘observations, let us begin with Polaris 
rather than the sun. 

‘A pin is stuck into the ball through a 
litle disk of cardboard to represent 
aan observer on a ship that is half- 
way’ between the earth's pole and 
the equator. The edge of the disk 


the plewre below. the 


POSITION 
OF SUN IN 
WINTER 


EQUINOX 


How YOUR SEXTANT WILL LOOK. 
2 homemade sextant looks when sastmbled. Note, sum It 
South sf equater im winter and north of it in the summer 


AND STARS 


represents the observer's horizon in every 
direction, Since the world’s curvature is 
waly a few inches to the mile, the com- 
paratively” small circle of sea visible from 
4 ship can be regarded as approximately 
fat, as our disk is. 

‘Since our earth is a mere grain of sand 
in comparison with the millions of miles 
to the polestar, any line parallel with the 
carth’s axis will point just as close to the 
talestar asthe line of the axis does For 
‘our rough and ready purpose, let us siy 
that our umbrellarod axis’ points di 
rectly to the infinitely remote polestar, 
Accordingly. a line parallel to it from our 
‘observer will also indicate the star, 

For the same reason, it follows that a 
plane drawn parallel to the earth's equator 
through the observer will cut the starry 
lobe of the sky along the same circle as 
the plane of the earth's equator itself docs, 
If you think of the earth asa grain of 
sand in stellar space, you will have no 
{rouble in jetting this idea. 


‘With this point settled, iis easy to see 
how Inttude ts found from an observation 
— ingex 
SS, 


reuescore 
use 


_aemay 


HORIZON 
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This Article Tells How to 
Make and Use an Instrument 
with Which You Can Find 
Latitude of Your Own Home 


SEXTANT Tn taking 


ofthe polestar's height above the northern 

10s plain thatthe observers line of 
sight to the polestar makes a right angle 
with his line of aight to the equator of 
the sky. It is also apparent that his hori- 
on is at right angles to the zenith, a point 
directly over his head, 

Now cut two accurate quarter circles 
from_a sheet of writing paper and a mo- 
‘ment's experimenting with them will 
guickly show you how latitude is found 

st label the edges of the quarter circles 
iy lores fe ee rowed tien ak 
them up toward the light with their curves 
and points. coinciding, 

As you now hold the quarter circles 
‘against the light and rotate them upon 
‘each other around their common center, 
‘you will notice that the angle between the 
line to the polestar and the line to the 
horizon will always exactly equal the 
angle between the line to the zenith and 
the line to the equator. As the first angle 
is increased in size, the second increases 
with it, and vice versa 

‘You ‘can now see that as soon as our 
observer has measured the angle of the 
polestar above his horizon, ‘he has also 
measured the distance of ‘his overhead 
Point, or zenith. fromthe point where 
the plane of the earth's equator cuts the 
sky, This means that he has found his 
latitude, for latitude is simply his dis 
tance north or south of the equator. 
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‘Suppose our observer finds that the pole- 
star is forty-five degrees above the hori- 


2on, Then hee knows at once that his posi 
tion is forty-five degrees north latitude 
If the sun crossed the sky every day 
in the exact plane of the earth's equator, 
a skipper could find his latitude from it 
‘almost exactly as he does from the pole- 
star, After measuring 
with his sextant the 
height of the noon sun 
jn degrees above the 
southern horizon, he 
would need only to 
subtract this from 
ninety degrees, the 
distance from his zen- 
ith to his southern 
horizon. The number 


‘The sun, however, 


SHIP'S CAPTAIN 
FINDS LATITUDE 


By 
GAYLORD JOHNSON 


conly crosses the sky in the plane of the 
‘equator on two days of the year—ance in 
the spring, and again in the fall, On all 
other days, its path is at a constantly 
varying distance north or south of the 
equatorial plane, Accordingly, skipper 
must correct his observation of the sun's 
height by the distance that the sun is 
north or south of the equatorial plane on 
that day, This difference is called the 
sun's “declination” and is given for every 
day in the year in the Nautical Almanacs 
published: by all governments that have 
navies or mercantile shipping, 

In summer, when the sun's declination 
is north of the equator, the correction 
imist be added to the distance between the 
sun's position and the zenith, in order to 
obtain the latitude, In winter, when the 
sun's path runs south of the equator, the 
declination is subtracted from the distance 
between the sun's position and the zenith, 

‘When you made your crossbow rule for 
measuring angles between stars in the sk; 

M., June, "33, p. 42) you were i 
inventing ‘the device that was the great 
grandfather of the modern sextant, Maric 
hers once used the crossbow rule, oF cross 

for the purposes the sextant now 
fulfils with far greater accuracy. 

‘The photo-diagrams and plan 
shown on the first page of this article, give 
all the measurements and arrangement of 
parts necessary to build a model sextant, 
with which you can find the approximate 
latitude of your home. You can do this by 
taking the altitude of the North Star or 


Aa 
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Drawing of part a 
the sun, In employing the sun. observe it 
for a couple of minutes before noon, The 
sun's distance from the horizon will in- 
crease slowly until it is exactly’ on. the 
meridian. After that it will decrease. The 
mariner’s object, and yours, is (0 measure 
the sun's angular distance from the hori- 
zon when it is.at its highest point 

“To do this, look at the horizon through 
the telescope tube on the sextant, ‘Then 
move the radius by its handle until the 
sun comes into your field of view, Move 
the handle gradually: as the sun ascends 
to the meridan, keeping the sun on the 
horizon Tine. When. the sun ceases t0 rise, 
top observing and read the figure front 
Your sextant’ scale, 

When you have read this angle on the 
scale of your sextant, subtract the num- 
ber of degrees from’ ninety. This ives 
the sun's aenith distance. To this a 
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subuac the sun's ciation for that ay. 
cpending upon whether the sun is nor 
‘or south of the equatorial plane. 

If you make your observation on Sept. 
23 of 24, you can neglect the sun's decin- 
ation ait is then crossing the equator, 
and the correction is less than one-sixth of 

In observing the sun, you will of course 
iced some sort of a datk screen to pro- 


tect your eyes from the glare. made a | St 
satisfactory screen by fastening eight | $i 
thicknesses of green cellophane together | Sept 
between small cardboard masks, and at- | Sept 
aching the sereen to the sextant in the | Sept 
path of the sun's rays reflected from the | —Oxt 
Index mirror to the orion mirror, Vou | 
‘an, however, use a piece of glass smo 

jn a candle flame, and protected by an- | [yt 

over it 


other plain glass fast 
‘The sextant's construction 


1d pein. 


‘Teste the strength of the 
‘ays from radium and other mate- 

without exposing research 
workers for long periods to the 
dangerous radiation is made pos 
sible by an electrical hook-up’ de- 
ised by Goverament experts at 
Washington, D.C. By the nex 
method the experimenter a= 
Droaches the specimen only to 


Alter specimen 
ii pieces cee 


shoes 
cpacalesteeneth 
Strented edises 


SUN'S DECLINATION 


Distance Xorth or South of Equator 


sen moans Sun tt North of Ea 


ciple of operation are made suf- 
fently pai nthe Mustain. 
It is necessary only to add a 
‘word of caution. Be sure to re- 
inforce the cardboard frame $0 
that it will remain fat, o build it 
{rom laminated wood, Also, take 
care that the two mirrors are 
perpendicular to the frame and 
parallel {0 each other when the 
arrow points to zero on your 
sextant's scale of angles. 

cis better to make the degree 
scale on a separate piece of Bris- 
tol board and attach it after the 
mirrors are actually parallel. It 
is easy to prove that they are in 
this condition by sighting at 3 
distant telephone pole or steeple 
‘and moving the radius arm gen 
ily until the two images of the 
object blend into one. ‘Then ai- 
{ach your scale with’ glue, and 
‘your sextant will be correctly ad- 
justed for altitude observations 

‘The horizon glass is eas 
prepared. by scratching off the 

wer (Continued om page 91) 


At Weekly Interval 
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1 +8 degrees $8 minutes 
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2 +0 4 
o 4 
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NEW SAFE WAY TO TEST RADIUM 


place it in, and remove it from, 
A siall ick beneath 3. hollow 
‘metal chamber, Radium rays pen- 
fiat this “ionization chamber 
and, according to their strength, 
Tender the ait more or less el 

cially conductive. This effect 
registered, through vacuum ti 
and an amplifier, upon 2 sensti 
lectric meter neat experiment 
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Is He the Fastest 
Wood Carver? 


i Ba a shapeless block of wood into an ac- 


curate model of a dinosaur or a. saber-toothed 
tiger in half an hour is easy for Rudy Hofmeister, 
expert wood carver for the New York firm of Messmore 
and Damon, builders of theatrical effects, Beneath his 
ible fingers, the prehistoric animal takes shape so 

ly that the eye can hardly follow his swift, def 
Pictures on this page, made especially: for 
Porctar Sciexce Mowratty, show the successive steps 
in carving a dinosaur, He started at twelve o'clock, and 
the time required for each stage is shown on the clocks, 


with a speed ber 
Tieved unequaled 


machine operate 


the aking. of Uhese models 


‘his of the asia 


photographer ye, the 


the monster of prenistorie ager 
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Plants Saved from Plagues by Birth Control 


Hicu-seeso plant breeding and 
rigid. birth conteol methods. have 
enabled Ivan C. Jagger, government 
expert, (0, produce new strains of 
lettuce and canteloupe immune to disease, 
His conquest of brown blight and mild 
will save fortunes for growers in Cs 
fornia and Arizona, who furnish three. 


fifths of the country’s canteloupes and 


NEW DRAWING MACHINE 


Sntputryise the draftsman’s task, the 
machine seen above transforms compli- 
cated plans into perspective drawings. 
When a plan is tacked to the top and 
a crank is turned, principal points of the 
[perspective view are indicated clearly and 
accurately on the drawing paper. 
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nearly lls, batece, Jogmes orem, 8 
crop of each plant in the spring and a 
Second, from ‘the seeds of the fia, in 
the fall, thus crossing various varieties 


bin five years 
Bags were “placed 
around the plants 
prevent natural 
Fination from s 
the hybrid 
uit ots 
ven disease-resistant 
strains of leuce and 
wo of canteloupe— 
will be a boon to growers who, inthe 
past, have seen their fields ravaged by 
the plagues for which no effective means 
‘of conteol has been developed, 


The re 
work 


READY TO TEST NEW HELICOPTER 


Neanty ready for its first tests isan 
airplane of odd design, built by a New 
Jersey inventor in an’attempt to salve 
the problems of vertical flight, A hori 
zontal airplane propeller {ops the machine, 


with windmill vanes just beneath, These, 
the designer hopes, will enable his plane 
to lift itself straight up, hover motionless 
in the air, or land in a space of its own 
length with practically no forward motion, 
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FIRST BROADCASTERS USED PHONE 


Wato were the earliest broadcasters? Ten 
years before the first radio programs w 
pout on the air, a group in Chicago., Il, 


rs, The rare old photograph re- 
produced below shows these pioneers 
broadcasting from their studio. Each sing- 
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planks ° wly lowering the 
nto the hol Teft, and all the 


seen above, thus bringing the 


et is holdin 
{individual 


a microphone, while other 
jerophones are’ attached to 


telephone and hold the rec 
‘ar. If he received a ‘phone call while 
listening, the musical program was auto- 
matically disconnected. 


NATURAL-COLOR PHOTOS 
MADE ON CELLOPHANE 


Narveat-couor photographs are made 
upon sheets of dyed cellophane in a new 
and simplified process worked out by two 
government photographers. The results are 
said to have unusual lifelike quality. Three 
exposures, one for each primary color, 
are made and the negatives are printed 
on cellophane sheets. The images are then 
dyed in their proper colors, superimposed 
while still wet, and affied to paper. 
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War Waged on Insects 


Orchards and Garden Vegetables Protected 
From Pests by Strange Traps and Processes 


LECTRIC lights, screen doors that electrocute any- 
‘hing attempting. to fy or crawl through. their 
meshes, and mechanical traps that lure their vic~ 

ims by means of odors are among the newest weap- 

‘ons to be used in the warfare against is is. Such 

devices make. summer porches inhal 

Yield of such fruit crops as apples 

Nock, and provide abundant food for fish in outdoor ponds 

‘A professor in a midwestern college found it impossible 
to remain comfortable on his screened-in porch in summer 
because of the mosquitoes and other insects that were at- 
tracted by the lamps on the porch. He placed a brilliant 
lamp outside, beneath the eaves and not far from the screen~ 
wire, AU once the insects began crawling through the 
screen of, if too large, collecting on it, in an effort to reach 
the bright light. ‘The. professor is iow able to read his 

Ibooks in peace because his dimmer, shaded lamps no longer 

act as bug magnets 

Light-trap experiments of the New York State Agricul- 
tural Experinent sation at Geneva, performed in apple 

Orchards at Hilton, point to a new way in which the feu 

grower can realize’ greater profit from Simla 

Studies have been carried on in other p 

with promising results. At the present time, this work i 

fot complete, s0 that conclusions drawn from the results of 

tests may need later revisi 


DAMAGE DONE. 


SCREEN 
KILLS FLIES BY 
ELECTRICITY 


Below ts shown how 
riealty 
a 


40 
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‘The New York experiments con- 
sisted of lighting parts of an or- 
chard with lamps which formed 
portions of traps, leaving other 
parts unlighted for the purpose of 
checking results. Some of the 
trees were sprayed with chemicals 
commonly used for insect control, 
while others were not treated. 

Three different lighted areas 
were used. In one, water-pan traps 
were placed in every tree. In the 
second plot, water-pan traps were 
placed in ‘every second tree in 
every second row, making one trap for four trees, or 
twenty-eight traps in four acres of orchard. ‘The third 
area, containing forty-four tres, had, in every tre, a 
type of trap that electrocutes insects as they pass between 

‘ars in an effort to get near the lamp inside. The 
‘water-pan traps were hung from the larger limbs, two ot 
three feet from the trunk. ‘The electric traps were sus- 
pended from the tops of the trees. 

From June 1 through August 4, 1932, all of the traps 
captured 8,782 codling moths, 43.521 bud moths, and 

928 fruit tree leaf rollers, all of the insects being de- 
Gdedly injurious to apples. 

Examinations of captured insects during the several 
years that the trapping work has been carried on have re= 
Vealed that there were about an equal number of males 
and females, and that many of the females had not yet 
Inid exes. It is believed also that the mere presence of 
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with Lights and Odors 


By Robert E. Martin 


lights reduces the amount of ess 
laying, and thus reduces the crop 
damage later in the season, 

‘The number of insects captured 
does not necessarily measure the 
value of the trapping activities, ac- 
cording to Donald L. Collins, who 
has been careying on the work at 
the New York Station. The ac- 
{ual, dollars-and-cents benefit can 
be determined only by comparing 
the fruit yield of the lighted or- 
chard with that of a similar unlighted one: 

‘At the New York orchards, apples which 
had dropped from the trees were picked up 
and examined. Then 400 apples still on 
cach tree were checked. Examiners in- 
spected each apple carefully, noting the 
number of stings, the number of deep cox- 
ling moth injuries or worm holes, and 
whatever other damage had been done by 
insects to the ripening fruit. 

Counting both apples on the tree and 
those that had dropped to the ground, the 
following facts were obtained 

Clean or undamaged apples per 100 
apples, 67.15 in lighted areas, and 37.0% 
in unlighted. 

Number of apples having worm holes, 
per 100 apples, 11.83 in lighted areas, 26.76 
n uaighe ote 

‘Number of worm holes per 100 apples, 
1618 vghtel sem f7 i slgted 

‘These figures, together with others ob- 
tained at various. times, indicate that 
lighted orchards yield about 30% more 
uninjured apples than tnlighted ones; that 
there are twice as many apples containing 
deep worm holes in unlighted areas as in 
lighted ones, and that almost three times 
as many worm holes occur in unlighted 
sections as in those which are lighted. 
Further experiments were carried out to 
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find the best combination of light and 
chemical sprays, Some trees were lighted 
but not sprayed, some were lighted and 
sprayed, others were sprayed but_not 
lighted, ‘while still others were neither 


‘A surprising result was that trees which 
were lighted but not, sprayed produced 
apples having about the same number of 
worm holes as trees which were sprayed 
Dut not lighted. Apples from the unlighted, 
tunsprayed control trees showed twice as 
much injury as either of these, while trees 
which were hoth sprayed and fighted were 
about three times as good as the unsprayed 
‘lighted “and_unlighted—sprayed trees; 
and were six times as good as trees which 
hhad received neither kind of protection. 
‘These conclusions are based, by Collins, 
on figures showing extent of codling moth 
injury, or the number of deep worm holes. 

Figures so far obtained at the New 
‘York experiment station indicate that the 
use of light traps among apple trees re- 
duces to a considerable extent the amount 
of injury by the codling moth, Tests which 
have run over a four-year period in one 
area indicate that the use of light traps 


decreases the codling moth injury each 
year over that of the previous summer. 
‘The discovery that the use of incandescent 
lamps is as effective as the use of sprays 
the control of codling moth injury su 
prised investigators, and has led them to 
make further careful studies along these 
lines with various kinds of lights. 

Collins has issued a reminder to fruit 
growers that his experiments are not to be 
taken too seriously, until they have been 
carried on through 'a sufficient numbe 
‘seasons to make the results reasonably cet 
tain if correct technique is uscd, 


recommendations. It is hoped that another 
year's experiments will settle any doubt 
ful points.” 

‘The adoption of a new electric screen 
door would make life more comfortable 
for thousands of cows and horses by de- 
stroying the flies that pester them. 

‘The new fly-killing door works on the 
‘same principle as the electric insect trap 
used in the New York orchard experiments, 
The upper part (Continued on paze 94 
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HOW TO MAKE 
‘MICRO-VIVARIUM 


‘may 
swith it on screen 


Homemade 


PROJECTOR “drow s 


MICROSCOPE OBJECTIVE LENS 


ADJUSTMENT 


Microscope “Movies” 


fof our fantastic. universe of the 

microscope? A living picture of 
that strange world of the amoeba, the 
spore, and the algae, thrown on a. six- 
foot screen, revealing the daily habits of 
microscopic actors as they fight, forage, 
and reproduce, 

‘The amateur microscopist_ need not 
Journey far to view this novel moving pic- 
ture show. Your sitting room can be the 
theater, a white wall the sereen, and a 
‘simple homemade micro-vivarium the pro- 
jector, 

With this inexpensive piece of appara- 
tus, you can produce your own dramas 
(of the microscope in true Hollywood fash- 


|AN_ you imagine anything more 
thrilling than a germ'seye movie 


fon. Strife, death, and tense adventure 
will unfold ‘before your eyes in an ever- 
changing pattern of queer microscopic life 
And for all this, five dollars spent for 
materials will be your ticket—good for 
a lifetime. 

Until you have viewed a drop of water 
as the micro-vivarium projects it, you 
have missed the most beautiful, and in- 
teresting of all sights, Tiny living crea- 
tures, enlarged until they dwarf even the 
largest gold fish, swim and dart across a 
giant circle of ‘light. Fantastic animals 
and grotesque plant life parade before you 
like “a scene viewed through the port- 
hole of Jules Verne’s magic submarine. 

But let us get on with our work. You 
will have plenty of time to marvel at 


this mysterious wonderland at fist hand. 

‘Although you will have to buy a few 
of the materials for your micro-vivarium, 
the objective lens of your mirroscope will 
form the most important part, ‘The rest 
of the equipment consists of a baseboard, 
two inexpensive eyeglass lenses, an im 
provised water coolet cell, anda, home: 
made are Tam. 

Since the two condenser lenses (A and 
B) are to be arranged s0 they. are mov- 
able, the exact, position of each support 
‘on the one by sit-inch by three-foot base 
Board unimportant. Fos, convenience, 
the center support ean be placed approxi: 
mately in the middle. All three supports 
an be assembled and fastened in place 
with rads Sexes and he 

"you can see by studying 
- shotorzap and drawing, 
the main front support  per- 
forme a double ‘function. A 
projecting arm at the rear takes 
the movable condenser lens B 
and the support itself contains 


‘1 metal plate having a one- 
fourth inch aperture drilled in 
its center. Naturally, the aper- 
ture must be placed over a lar- 
er hole in the wood support, 
‘Two spring clips fasten 
each side of the plate serve to 
stip the ends of the microscope 
slide and hold it in place over 
the aperture, 

In front of this main front 


Dingcam showing the manner of constructing and assembling your ows mleto-vivariom 


a 


support and attached to. the 
same base block is an adjust 
able spring holder for the ob- 
jective lens of your microscope. 
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A Startling Vista of Li 


You can make this by fastening 2 
tall by two by aixainch wood block, ha 
ing a hole dried through ito be a tig 
ft for the upper end of your microscope 
objective lens, to a twornch wile stp 
Of springy’ metal. Be sure the support is 
Tong enough to bring the center of the 
objective indirect line with the con: 
denser lens and aperture. Everything most 
be carefully lined up if you want to get 
the, best results, ‘ 

‘A wing mut threaded on the projecting 
enh of a lng bolt passed through horizon: 
(al holes in the main support and objective 
Holder forms the Tocusing adjustment for 
the microscope lens. A Tock nut screwed 
up tight against the Froot face of the main 
tpport prevents the bolt from turing 
‘To make the focusing” adjustment. pos 
tive in its action, you ean slip. a” coil 
Spring over the bolt shank between the 
tho supports. 

"The center support holds the water coole 
cr andthe condenser Tens A. ‘The water 
Cooler is one of the most important pars 
of your projector. Te cools the bot beara 
St light and prevents it rom heating your 
living specimens entombed. im the ‘ny 


KEEPING SPECIMENS ALIVE 
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on Screen 


lass slide that will 
our microscope aq 
Without it, your tiny act. 
ors would meet a horrible 
death by boiling. 

"Two. sheets of | Rood: 
grade window glass, short 
Fength" of rubber tubing 
and two homemade. wood 
en clamps are all that you 
tll need to. assemble the 
Cooling cell. Bend the tl 
ing Usshaped, place it be- 
tween the two pieces of 
flass, and hold the parts 
fogetber with the clamps 
‘The U-shaped tube, pressed 
tightly’ between the rec 
tangles of glass, will form 
a watertight well, Usi 
ibrads oF serews, fasten the 
water ‘cell in. place ina 
tlw notch ut in the 
ront ofthe center su 

‘Although simple Brconvex lenses were 

ds the condensers in the original, a 
Combination ‘of eyeglase. lenses “costing 
about 1 $1.50 each bas been found to be 
fae superior. You can buy the right type 
of lens from any optical supply house or 
through your neighborhood opticisn. Lens 
A should be a forty-millimeter diameter 
eyeglass lens having an eighty-four-mill- 
acter focus snd lens Bea forty-mllimeter 
diameter lens having a fifty-millimeter fo- 
cus. A lens set of this type can be used 
wwth either an eight- of a. sixteen-milli- 
Ineter objective lens 

For the light source, you can use any 
form of arc light you may have on hand 


By 
Morton C. 
Walling 


RESISTANCE 

Ppp teLecrsic ison, 

[J Hearenoe 
TOASTER) 


Moon FoR 
‘ARG'LAME 


CONDENSER 
LENS HOLDER 


(PSAL., July °50, p.99), or you ean make 
cone from scraps of wood and metal and 
two short lengths of stiff wire, 

If you follow the inexpensive arrange 
ment shown, your first job will be to wind 
the stiff wire into two tight coils that 
will be a close sliding fit for the type of 
carbons to be used. If you have alternat- 
ing current, both carbons should be of the 
cight-millimeter variety. With direct cur- 
rent a. six-millimeter carbon should be 
placed in the vertical position and an 
ight-millimeter carbon in the horizontal 
position 

Mount the wire carbon holders at the 
top and front (Continued on page 85) 


RADIO-CONTROLLED CRAFT 
TO ADD TO MOVIE THRILL 


To rHxiL movie audi 
he life 

wood, C 
exampl 
try. Short-wave signals fr 


LOUD NOISES HELP THE DEAF 


Basen on the theory that exercise of the eardrums aids certain 
cates of defective hearing, Dr, J. B. Prager, of New York City, has 
devised a phonograph that subjects patients, through earphones, to 
loud noises. His records include dynamite explosions, the shrieking 
and clanging of fire engines, thunderstorms, and. waves beating on 
rocks, Knobs on a panel resembling a giant radio set regulate the 
volume. The full blast of a fire siren may at first produce only a pleasant 
tingling in the ears, Dr, Prager repor 


ESKIMO’S MAP OF DRIFTWOOD 


Ax Eskimo, 
who had never be! 
has just provided 
the Library of Con. 
sess with the first 
accurate chart of 
the islands of Dis 
ko Bay. Green: 
lund. Alter a care 
ful survey by 
sledge and kayak, 
he whittled relief 
models of the is 
lands from drift 
wood and painted 
them in col 


‘and vegeta 
Sewed to 5 
they form the 
illustrated 
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KALSOMINE BRUSH 
CLEANS ITSELF 


We 


them right down 
to the base. The 
brush may also be 


Ax Acro wheel with built-in springs, developed in Eng- 
land, frees the user from fear of punctures and bl 

Ist ‘olid rubber, Seven leaf springs, arra 
the rim, absorb road shocks and serve as 
pport the hub. A cover plate is bolted over 
the wheel to exclude water and dust; it is shown re- 
moved, in the photo above, (o reveal the interior con- 
straction of the unusual wheel. 
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Rail Car Has Steel-Covered Pneumatic Wheels 


MERRY-GO-ROUND CLEANS OIL DRUMS 


Stexise an improved way of cleaning 
empty oil drums so they could be used 
‘again, an Eastern oil concer devised the 
merry-go-round” for barrels illustrated 
below: As many as twelve drums may be 
placed at once upon a series of cradles 


arranged in a circle. When the power is 
turned on, they travel around a circular 
track. Various cleaning solutions are auto- 
matically sprayed into the bungholes at 
the proper time, while the harrels are 
ited and rocked until they are clean, 


NEW INSTRUMENT MAKES 
PICTURE COPYING EASY 


AN INEXPENSIVE new instrument for 
home use, resembling in principle the 
comparatively costly camera lucida used 
in professional art work, enables an ama- 
teur artist to copy any picture. When the 
picture is clipped to a holder and the user 
peers into an eyepiece, as shown al 

an arrangement of glass panes and mirrors 
projects an image of the picture upon his 

‘of drawing paper, 


4s 


OLD RUINS OF CLIFF DWELLERS 
PRESERVED IN 10,000 PHOTOS 


covery until the gov= 
n their work, 


kind ever undertaken, 
10,000 photographs ‘a 


GOBS TO GET 
TEST VIBRATOR SMASHES PROPELLERS  f RAKISH CAPS 
ax 


No. oxcer will 


To tears why airplane prope 

v the broad, flat- 
topped caps of gobs 
be seen upon Uncle 


from a varia 
making the propeller jer will be issued next 
month, The new 
siyle of headgear 
(top), is contrasted 
with the old in the 
accompanying pho- 
tographs at left 
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Suressrezpwave from coast to coast 
re visined following the cent discovery 
na, Boston, Mass, pavement testing fl 
ratory of & new type of now-s 
feat asphalt paving. Te will per 
ars to travel at speeds up to 100 miles 
hour. the laboratory's. engineers say 
Walledsin trac lane, ath ck sal 
‘would permit such speeds in safety. Hun: 
Ureds of diferent kinds of pavement were 
tested, and Sit Malcolm Campbell. wos Hi hiss seks seep fe tine ionabony 
speed ing was consulted during the test, nde beme'ty'wonshil'pavine muwsns At amor Ie ten’ ames Sorin veer 


TIME MICROSCOPE CHECKS WATCH 


7m, tells in one minute whether it is running 
much, Bi viding a quick method of 
adjusting a ‘customer's watch, the ion is a useful tool for 
factory inspection, A revolving min 
the base of the lamp standard (at left 
intermittent ashes of light on the halance wheel of the watch 
(center). By adjusting the speed of the motor, the balance whect 
may be made (0 ap- 
pear stationary. When 
tis held so for one 
minute, the dial at the 
rear indicates the 
number of seconds 
that would be gained 
eee ae for lost per day, Then 
than 1 minute by the use of the new tise mi adjustment is © 


FIRE ESCAPE TRAP 
IN TOP OF AUTO 
A. stoton car with a fr escape 
od 


COUNTER ON TELEPHONE 
faman cert ate md KEEPS TABS ON CALLS 
ie eee are 
pee eS 
greatly reduce the number of 
serious injuries that occur when 


So A telephone subscriber may keep 
track of his calls and check up on his ex 
Denses, a new accessory provides a coun 
that i pressed each time a local call 
made. At any time of the month the sub- 
scriber has a visible record of his use of 
the instrument since his last bill, The 
device, illustrated above, also includes a 
hhandy memorandum, Its use is said in no 
vay to interfere with the operation of the 
telephone and entails no additional ma- 
nipolation on the part of the 
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HOMEMADE HYDROELECTRIC PLANT 
LIGHTS HOUSES AND RUNS RADIO 


Coxsrevcren of junk parts at a total 
cost of $20, a hotnemade hytiroclectr 
is supplying curre: 


structed of ‘cedar planks. 
gallons of water a minute 
fun down a 217-foot flume 
from a small creek and 
strike the buckets after a 
five-foot drop, spinning a 
‘one ~ fourth ~ horsepower, 
hirty-two-volt motor of 
Washing machine type 
which is used as a gen- 
erator, The electricity 
thus produced by the 
“backyard” hydroelectric 
station is sufficient to 
light two houses, the barn 
and outbuildings, (0 oper- 
ale an electric’ washer, 
sewing machine, vacuum 
leaner and  sheep-shear- 
ing machine, and to run 


ri 


the builder's amateur 
dio station, with which he 
talks (0 the mainland, 


Waar is the difference in feel when 
‘you run a strip of velvet, a piece of linen, 
‘of a woolen blanket between your fingers? 
‘Though an exact appraisal of this qual- 
ity, when it_ comes to distinguishing 
between two fabrics nearly alike, means 
dollars and cents to the textile manu- 
facturer or buyer, no exact scientific 
standard existed until U, S. Bureau of 
Standards experts recently set out_to 
devise one. The result was the creation 


of @ pair of mechanical robots with the 
sense of feel. One of them, called the 
“flexometer,” above, measures the st 

ness or limpness of cloth by flexing 
much as you might rub it between your 
hands, The other, the “compressometer,” 
upper right, measures the hardness or 
softness of a fabric, the quality that 
spells the difference between a hard car~ 
pet and one into which the feet sink, 
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ROBOTS WITH SENSE OF FEEL, 
GRADE DIFFERENT FABRICS 


REDHEADS KEEP THEIR 
HAIR, BLONDS LOSE IT 


Reoueapen people are the least likely 
to become ald; blond people the 
‘most likely. Men doing active physical 
work have less trouble with baldness than 
those in sedentary occupations. Those 
with high nervous tension are prone to 
lose their hair. The depression has in- 
creased baldness in the United States. 
‘These are some of the conclusions reported 
to the American Association for the Ad- 
vancement of Science by scalp experts 
as the result of a recent survey 


THREE-EYED CAMERA 
SPEEDS MOVIE WORK 


To srane his subjects. the annoyance 
of delay, an ingenious still photographer 
for a Hollywood, Calif,, movie studio 

has fitted the front of his camera wi 
lenses of three types, alll mounted on a 
revolving turret, No high-salaried star 
need fidget while the photographer goes 
to his kit for a lens giving a different 

portrait effect, for a twist of the tun 
snaps the new lens into position, 
ree-eyed camera repays. the photog 
ein ha 


pher, t00, with its com 
dling and the time thus saved. 


Each of the three 1 
famera can be switched quickly nto 


8 mounted on this 
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ELECTRIC BICYCLE HORN 


Bicycut: riders can honk right back at 
motorists with the shiny’ electrie horn il- 
lusirated above, It gives a loud waming 
at the touch of a button on the handieba 


‘The horn operates from a standard dry 
cell and one battery: is said to. be good 
{or 25,000 blasts. If desired, the horn may 


be run from the same battery that sup- 
plies current for a headlamp, 


Camera Analyzes Meteors 


Ustxc cameras instead of test tubes, 
Harard Sstronomers ae anaiaag” the 
lements in shooting stars During the 0- 
meta tases ot 
ico ios 
special spectroscope = 
Color Hands wich Ine 
‘ete the presence of 
diferent sements $9 \ 
far the ‘astronomers 
vive boon soroeatal 
in tg ts. Tone 
Tange method of sak 


RAILS CARRY TRAINS’ PHONE CALLS 


Commextcarios between 
nearby’ railroad trains, be- 
tween a train anda’ way 


station, and between the en= 
gine and caboose of a long 
freight train, is mude po 

sible by a new signal sys 


tem developed. by General 
Electric Company engineers 
‘The track rally serve as the 
medium to transmit the sig- 
nals. When the conductor 
of a train, for example 
speaks into a telephone 
transmitter, his voice is am- 
plified and’ gent out along 
the rail by an inductor coil 
mounted on the bottom of 
the caboose near the rail 
although not in contact with 
it. At the receiving end, a 
similar inductor 

up the wave 
and makes them audible by 
means of a five-tube receiv 


ing set and a loudspeaker 
Although radio apparatus is 
tused, the signals are not 


broadcast but go direct to 
the intended place, 
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‘mostly stone, All contained some iron, 
Four had some calcium, three magnesium, 
four manganese and two aluminum, One 
of the earth's most abundant elements, 
silicon, was rare in the meteors 


GLOW LAMPS 
ON HIGHWAY 


of highway a 
Schenectady, 
¥,, invites motor: 
is at night to step on the gas and speed 
in safety. The unusual illumination comes 
from heated sodium sapor. Such lamps 
have been put in service abroad, but this 
is their first practical trial in this country, 
The photographs show the Schenectady 
highway and one of the new lamps. Their 
installation inthe railway car yards of 
New York City where. illumination is 
necessary is now contemplated. 


” 


ewest 


HouskHoLp 
Devices 


MO TRAILING LIGH 
CORD. With the met 
‘saterial sheen at roeb 


TOOTHPASTE, 
‘TUBES CLoseD 
The cap, seen at 


‘vith ee Yetort 
eae or clover the 
fe the” a 
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purpore ef pouring 
im will thew 
mine hat fe Beneath 


DUTCH OVEN FOR 
inn atch 
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in the HOME 
LaBoRATORY 


UTWARDLY aluminum is one of 
the least spectacular elements of 
the earth, Yet in the home lab- 


oratory, weird stunts reveal the 
strange properties that make it one of the 
World's most useful metals, 

Although at one time worth its weight 
in silver, chemistry has made aluminum 
tone of our commonest metals, According 
to leading scientists, its uses will continue 
to grow, Even now railroads. steamships 
and airplanes make use of ‘its physical 
qualities for lightness combined with 
strength, 

‘Most important of its chemical proper- 
ties is its unquenchable thirst for oxygen, 
Pure aluminum leit in the air soon be- 
comes coated with an oxide, It is this 
characteristic that makes its impossible 
to obtain the metal in its free state and 
also forms the basis of thermit welding 
(P.S.M., Aug. '33, p. $0) and many other 
modern processes in industry 

‘To the home chemist, this fast-forming 
oxide of aluminum offers the means of 
performing two novel electrical experi- 
ments. For the first, immerse two sheets 
of aluminum foil in 2 small jar or beaker 
containing solution of baking sods (so- 
dium bicarbonate). Connect one sheet 
directly to one side of the house lighting 
circuit and the other sheet through a 
series-connected lamp to the other side, 
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3 
Age the current will Tight the lamp 


Then turn on the 
amp will light and a bri 
sparks will appear on the surface of 
two aluminum sheets, When viewed in a 
dark room, these sparks will dart and 
flicker like 's swarm of bluish-white light 
ning bugs, 

As the experiment continues, the spark: 
ing will grow Jess and less until finally 
both aluminum sheets will become incased 
ina ghostly, soft-white glow. Turning off 
the current, will stop the glow but it will 
reappear when the current is again (urned 

Soon, the seties-connected lamp, that 
once as brilliantly lighted, will get dim- 
‘mer and dimmer. Finally it will go out. A 
formation of oxide on the aluminuin 
sheets becomes thicker and thicker until 
it forms a non-conducting wall that cuts 
down the current 

By substituting a strip of carbon or 
lead for one of the aluminum sheets, you 
can transform your novel glow cell into 
a simple liquid rectifier. Connected to an 
alternating current source. the cell will act 
as a one-way street, allowing only direct 
‘current to pass, 

‘To test the current flowing through the 
rectifier circuit, you need only cut one of 
the wires and place the bared ends on a 

jece of white paper wetted with a solution 

salt water to which a few drops of 


f baking soda in which aluminum sheet 


ting eireut and aericecconnested 
hd sparks appear om aluminum 


bphenolpbthale 
If direct cur 


solution have been added, 
the paper 


d, if the 
Around both wires will turn 


While you are at it, you may 
ke up a batch of this pre per 
for future use in your electrical work, 
Simply place the paper in the salt-water: 
phenolphthalein solution, allow it to dry 
and place it in a tightly stoppered bot 
te, When you want to make polarity 
test, tear off a piece of the paper, wet i 
and in contact with the two 
termi 


EFORE breaking up your electrolytic 
rectifier, lift the two electrodes out 
cof the solution and study their surfaces 
The aluminum will be covered with a dull 
white film of oxide. It is this oxide 
that allows the current to pass only in one 
direction 
‘Around the home we find aluminum and 
its compounds in many of its varied 
forms. Most common, of course, ie a8 a 
metal ia the large assortment of kitchen 
wtensils. “However. when aluminum is 
combined with potassium, sulphur, and 
oxygen, it becomes potassium aluminum 
sulphate or alum—the main ingredient 
of the styptic pencil you carry in your 
shaving kit. Liquid deodorants for exces- 
sive perspiration also contain aluminum in 
the form of aluminum chloride. Incident- 
ally, a good product of this type can be 
made by dissolving about a tablespoonful 
of the aluminum chloride in half a tum- 
bler of water. 
‘All solutions containing aluminum can 
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be identified by the jellylike precipitate 
formed when ammonium hydroxide (or- 
inary household aromonia will do) is 
added. Ava test, make up an aluminum 
solution by adding apiece of stypie pen: 
cil or a crystal of alum to a tumbler of 
water. When the ammonia water is added, 
the liquid will cloud up as the thick alu: 
minum hydroxide precipitate is formed. 

Many aluminum compounds will react 
with ordinary water without the addition 
of the ammonium hydroxide to form the 
hydroxide of aluminum. It is this curious 
fact that makes it posible for us to purify 
turbid water simply by adding some com- 
pound of aluminum stich as aluminum sul- 
phate oF alum. 

‘This action can be shown in a striking 
way. Select two similar jars or beakers 
and fill one with water, Drop a pinch of 
rt and some household cleaner into the 
ter and pour the resulting liquid back 
and forth from one jar into the other un- 
til the foreign matter becomes well sus- 
pended. ‘Then place an equal amount of 


bracket! 
towel-rod fix: 


‘nuts. As 
gemble the brackets to 


jem a square and at- 
‘tach the towel-rod_fix- 
ture and two wing, 
to form a clamp. 

‘over an iron od te fs 
a wooden base, the sup- 
port can be adjusted. 
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‘Te beat the curvent in you liquid 
‘ect, cut ome of the wites and 

se the bared ends on prepat= 
white paper, as seen at Heft 


the liquid in each jar, stir one with a 
ic pencil, and set them aside, 

in about eight or ten hours compare the 
two jars. The one treated with the alum 

ill be clear while the other stil will be 
a cloudy, turbid solution. In settling, the 
jellylike precipitate formed by the addi- 
tion of the alum will have carried all the 
dirt to the bottom of the container. 

Tn the dye industry, this amorphous hy- 
roxide of aluminum performs another im- 
Portant task, Many dyes will not enter 
the texture of some cloths directly. For 
this reason, the material is first soaked in 

and ammonia 

water. This causes the aluminum hydrox- 
ide to, be precipitated ont, the "bers 
it forms an adhesive for the dye. 
Toeciaiyy sesitg’ the tari: 
droxide adsorbs the dye and holds it 
“fast.” In the industry, substances used 
in this way are called “mordants.” and the 
combination of the color and the alumi- 
num hydroxide are referred to_as “lakes.” 

‘Besides its many other uses in the home 

laboratory, ordinary 
alum, serves as 
particularly good 
substance for use in 
the study of estas 
a strong solu 
tion of alum in hot 
Water and filter it 
Then suspend a 
short length of 
string into a beaker 
‘of the hot liquid. As 
the solution. cools, 
beautiful _jewel-like 
‘crystals will form on 
the string. After sev- 
eral days it will re- 
semble a necklace of 
clustered stones. 

By using an ordi- 
nary styptic pencil, 
the amateur chemist 
‘ean make use of the 


Electrical Experiments You Can Perform 
with This Most Useful Metal—An Easy 
Way to Purify Water Containing Sediment 


To demonstrate the 
Bierce Savon wih a spt peel 
let them stand for about etght hour: You wil 
fi the one sera a cleat theater muddy 


Peorere pa 


image writing, Words or sentences can be 
‘made to appear on a perfectly clean, sheet 
of glass merely by pouring a solution 
(cold) of alum in water over its surface, 

‘The sheet of glass is first prepared by 
writing some simple word on its surface 
with the tip of a styptic pencil. The writ- 
ing can be so light that it will be invisible 
to the casual observer. However, when 
the microscopic particles of alum left by 
the pencil come fn contact withthe alum 
solution, they serve as a starting point 
for a rapid crystal growth, Picking up 
alum from the solution, these tiny crystals 
row until the writing appears d 


(UM powder such as is used in 
“aluminum” paints, fireworks, and 

flashlight powders is often put to another 
Bactcal use that will rove a Kimesaver 
forthe home experimenter. Combined 
with an adhesive mixture of the type ob- 
tained when celluloid is dissolved in ace- 
tone or amyl acetate, a so-called plastic 
solder is formed. 

‘You can make another type of alu: 
rmintim cement by heating the aluminum 
powder with sulphur. Mix one part 
volume of the aluminum powder wit 
three paris of flowers of sulphur oF rolled 
sulphur (brimstone) and heat the mixture 
in an iron container. For small quantities 
‘around the home workshop, you can place 
the mixture in the top of a sleeve-top can 
and heat it over the laboratory gas burner. 
Be careful not to overheat it, howe 
If it should burst into flame, extinguish 
‘it quickly by smothering it with a sheet 
ir the len hermuahiy: ct 

tir the mixture thoroughly during the 
heating. When it has become, molten, 
pour it into a simple rectangular mold 
made by bending a narrow strip of sheet 
‘metal. To use the “solder” you have made, 
beat the stick with a match and allow the 
‘molten drop to fall into the hole or crack 
to be puttied, Bear in mind, however, that 
a metallic putty of this type cannot 
used in all cases where soft solder is 
recommended. 


ss 
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PATHER OP 
18 COUNTRY 


acters by appearing in a, suc 
sion of hats is a trick well-known 
to the stage comedian and one that 
you can easily perform in your home 
‘with the aid of the simple ring of felt 
shown here. By folding and twisting 
it, the wearer transforms himself suc- 
ééssively into a. general, a. president, 
a clown, and as many other pe 
fages as ingenuity may suggest” Make 
the ring of heavy hat felt if procur- 
able; otherwi two thicknesses 
of the lighter grade, that every dry 
goods store sells stitched together on 
3 sewing machine. A mitro behind 2 
screen will help you to adjust_your 
hhat carefully but speedily for each 
impersonation, To aid in learning the 
shapes, the indicated letters may be 
chalked on the ring. At the end of 
entertainment, pull the ting down 
around your meck and say, "Myself." 


[ets ING 


MAT FOR FRENCH PRIEST 
‘The characteristic hat 
‘Preach priest 


a | 


LOOKING t 


now vou 
CAN LOOK 
LIKE A 
cLows 
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Adding Karphones 


Loupspeaxee 


JOHN CARR Describes Three S 
Loudspeaker of Your Set So You Can Have Silent Reception 


10 THE casual listener as well as 
the distance fan, earphones are 
‘convenient accessory. Weak sig- 


nals can be made audible and late 
programs enjoyed without the vibrating 
boom of a loudspeaker (0 annoy the neigh= 
bors who may wish to sleep. 

‘Although few commercial receivers are 
wired with a headphone outlet, it is a 

ple matter to supoy one; iow it i 
done, of course, will depend on the ar- 
rangement of the receiver circuit 

TE your radio is of the early type hav- 
ing iis output transformer built into the 
chasis, 9 careful serch, wll reveal, two 
hinding posts. marked. “lo 2 

loudspeaker ‘voice coll.” B 
two wires connected to these terminals, 
you will find that they lead to the base 
Of the speaker cone. To use earphones with 
Such a circuit, merely disconnect the two 
speaker wiresand substitute the tippedhead- 

‘To return to loudspeaker re- 
ply replace the original wires, 
‘0 make the job permanent, wire a jack 
into the circuit to make the substitute 
connections. To use the earphones insert 
the plug, The loudspeaker will be cut out 
of the circuit automatically and the con 
nections from the headphones substituted 
‘The jack can be placed either on the 
ceiver panel oF at some 
convenient point at. the 
rear of the cabinet. 

Tf you own a more mod- 
crm receiver, you may find 
that the output transform: 
er is mounted on one of 
the “strap supports that 
hold “the loudspeaker. If 
this i the case, the con- 
nections to the voice coil 
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Diagram shows how earphones 
fan be wired for deaf person 


oureur 
TOANSFORMED, 


imple Ways of Cutting Out the 


leads must be made direct 
‘There are no easily found ter- 
rinals to allow a direct. sub- 
stitute connection 
First, locate the two voice- 
coil wires. These generally can 
be traced by the fact that they 
are smaller and more flexible 
than the field wires and lead 
directly to the “spider” at the 
hase of the loudspeaker: cone 
‘Compare your speaker with the 
fone shows in the photograph 
and you will have litte di 
Clty deciding which wires con- 
Rect to the voice col 
When you have iocated 
the right Wires, cut them, ad 
wire in a jack as shown. ‘This 
will give you the arrangement described 
above, Be sure, however, to connect in 
the jack in such away that the speaker 
it is broken when the jack 
ted and the earphones leads 


TAS in mantel and midget receivers 
that the amateur may have some diff 
culty locating the. wail wire, 
this reason, this particular system i not 
recommended when the receiver parts are 
‘crammed into. 3 small 
space. However, by locat- 
ing the output tubes (or 
tube) you can con 
simple earphone circuit 
rectly to the plate prongs 
{or prong) without touch- 
ing the voice-coil leads. Of 
course, some means must 
be supplied to cut down 
the signal strengih for the 


Volee colt wit 
iy te feet 


TO YOUR 
RADIO 


Woe Cone 


4 


25 sfrnamic loudupeate 


i 
they te ta ane ape 


‘earphones and cut out the loudspeaker, 
‘An arrangement of this type is shown 
in ‘the drawings. In it a $00 oF 1,000 oht 
volume control and combination switch 
ted. to cut-down the output strength 
tnd two 2 mfd. condensers are inserted to 
protect the delicate earphone ci 
ithe, recive hay tet tubes, 
the circuit is connected to the plate prongs 
of the two tubes, On the other hand, 
the set terminates ina single tube, one 
lead is looped around the plate prong of 
that tube and the other is grounded, 


Reig ear yore lier 
and cut out the loudspeaker, 
By using the connection shown at the 


left, a deaf person can obiain_ intense 
earphone volume without interfering with 
the loudspeaker reception, A. 0,000 ohm 
potentiometer, connected across’ the ear- 
phone leads, will afford volume control, 
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By 
George H. 
Walt 


Novel Meters Indicate Accurately the 
Point at Which Reception Is Clearest 


1TH the increasing popularity 
of automatic volume conteol 
‘novel meters and Hlashing lights 
have made their appearance on 
the panels of many: modern radio receiv 
ers. Known as “visual tuners,” these re 
cent arrivals bar distortion by allowing 
you to tune by sight rather than sound. 
Where accuracy is concerned, ears are 
poor match for eyes, Few people can 
judge the trueness of a note or the nat- 
turalness of a voice. Yet by means of a 
simple visible indicator, anyone can ad- 
justthe io net as accurately 
‘a musical expert 
At present, visual tuning arrangements 
I into three general classes—meters, 
‘on glow tubes, and shaclow-lights. While 
fering from each other in physical ap- 
rance, thei to a receiver 


ease, the device is connected to give an 
indirect measurement of the strength of 
the incoming signal, indicating silently the 
setting of the dial that brings the signal in 
with the clearest and greatest volume for 
‘maximum resonance, 

In reality, the visual tuning meter is 
merely a high-grade milliammeter of the 
high-resistance type. placed in the circuit 
in such a way that it measures some cur- 
fent that varies according tothe signal 
strength. A variety of meters for various 
ranges are available. Generally, they are 
designed to be mounted on the front panel 
of the receiver above or below the regular 
tuning dial. 

‘ince the plate current of an amplifier 
tube changes with the strength of the sig~ 
nal being received, the plate circuit of the 
radio frequency or intermediate frequency 
tubes obviously is one place where the 
meter can be connected. Generally, this 
is what is done. The meter being inserted 
tither in the common positive plate lead 
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of the A.V. C. (automatic volume con- 
trol) operated tubes or in the single plate 
lead of the first A, V. C. radio frequency 
tobe, 

In cither position, the meter will give 
a direct measurement of the current flow- 
ing and furnish. by the swing of its 
jeedle, an accurate indication of the sig. 
nal strength, 

OF course, the range of the meter used 
will depend ‘on the number of tubes sup- 
plied by the lead and the current passing 
through them. The amateur radio builder 


purine 
SHADOW-LIGHT 
IN SET 


Radio Sets 


inaaling a tuning meter according. to 
Giher of te two systems outing It the 
Srnwings, can use a0 to'3 mil. meter and 
ine placing. shunt across termina 
sajunt the exact range to sult conditions, 
1 wide variety of meters Ts avaiable ih 
thice or Your diferent ranges, The meters 
tometer with decorative eseuicheon pats 
to'be used when the device i installed on 
the front panc! of receiver, can be ob 
tained from any‘of the large rao parts 
say hoses for hile more thn dl 

‘afortnately. when entipning an a 
sembled A: Vs C, reccher wih. ning 
meter, ti sometimes dict, because of 
the maze of wires under the chan, (0 
locate the plate cult When ths Is the 
Cave, another method can be followed As 
showin In the drawing, the meter can he 
Hace in the easily Tocated cathode lead 
Mt the rst A. VC. radio frequency tube 
iy following the ad from the termina 
Of the sock, simple matter 10 
trace the wie back into the. cul 

particulsey good form of Nain tun 
ing. rangement known ae the neo 
slow tuning fight, ‘This fa jong. slender 
Tae conatning three wire electrodes 
fie ‘with 'ncon ae 


way that a pinkish column of glowing 
neon gas rises and falls in the tube like 


the liquid in a thermometer, according to 
the strength of the signal. To tune a re- 
ceiver fitted with this type of indicator 
it is necessary only to tune the dial for 
the point that mounts the red ribbon of 
icon to its highest level. Responding to 
all incoming signals, the red column will 
dance wp and down as each station ts 
‘The tube and the method of connecting 
it into an A.V. C. circuit are shown in 
the photos and drawings. Like the tuning 
meter, it responds indirectly to the signal 
strength, However. where 
pends on the current in the plate circuit 
its operation, the tuning light depends 
the voltage 
When installing a neon tuning Tight in 
an A.V. C. receiver. the first Job is to 
locate the common it lead to the plate 
cuits of the tubes controlled by A. VC. 
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Now ‘luned by Sight. 


This lead will be the one supplying 
the highest voltage to the radio fre~ 
quency tubes. Cut this: wire and ine 
ert a high-grade resistance (A) hav- 
ing a value equal in ohms to 18.000 
divided by the number of tubes sup- 
plied by the lead. 

Connect the anode of the tuning 
light (0 this B lead on the tube or 
circuit side of the resistance (A) and 
the cathode to the movable arm of 3 
bleeder resistance used in the power 
supply. ‘The tickler, or third. lead 
from’ the ‘tube, should be. wired 
thro 290280 ca revitor to the 
negative side of the power supply 

‘As the signal is tuned in, the A. V. 
C. tube will cause the voliage across the 
resistance (A). to drop asthe signal 
strength increases. This will boost the 
voltage actoss the anode and cathode of 

Tight and the pink glow 
ill mount steadily, reaching 
sreatest height when the signal is strongest, 


nest comBoutD TUB —w 


is aueliary cabinet is wed for the tuning 
Hight when it can't be mounted in cabinet 


‘The shadow-light forms the third type 
of visual tuner in our general classification, 
‘This isa tuning meter in which a changing 
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TOAVE 


)Y IMMERSING them in a bath 

of lye, the amateur set builder 

can give his panels and other 

aluminum parts satiny, professional- 
looking finish 

Unlike the emery method of fin- 

ishing, the Ive bath does away with 

tiresome rubbing and messy. oily 

rags. Merely make up a solution in 

the proportion of one full can of 


‘RST CONTROLLED TUBE 
qunno meres: 
moot eh 
ave 


household tye to one gallon of water and 
submerge the panel in the liquid. A ten- 
cent metal baking tin will serve as the 
container providing the panel is not too 
large to put inside it 

Of course, all tool work and drilling 
should be dane before the final finish is 
applied. Then wash the panel thoroughly 
and place it back side down in the Ive 
solution, To keep the metal free of the 
fpan on all sides, rest it on 
four supports. In the set-up 
shown in, the photograph, 
four small pointed “rocks 
were used for this purpose. 

‘The process is not par- 
ticularly’ critical. In finis 
ing the panel for the all-wave 
portable receiver described 
recently (PSM. Aug. '33, 
50), I found that a smooth, 
silvery-white finish was ob- 
tained when the aluminum 
was soaked for from ten 
minutes to a half hour. Of 
course, for larger panels 3 
longer’ period will no doubt 
be required. If the panel is 


shadow band takes the place of the 
‘moving needle, Mounted behind the 
front panel, its only visible part is a 
narrow strip ot screen. 
‘When the set is not tuned to a 
particular station, a broad black 
shadow is spread across. the 
screen. But as the station is 
tuned loser the shadow band 
shrinks, the sharpest tuning 
being indicated when the shad- 
ow is narrowest 
Physically, the shadow-light 
consists of a'horizontal perma- 
nent magnet surrounding a 
small iron vane and an alumi- 
fourm shutter, In_ its. no-signal 
position, this shutter cuts off entirely the 
Hebe from a small lamp placed behind i 
Like the meter, the shadow-light is con 
nected into the piate circuit. According to 
the current, the vane turns more and more 
and cuts off less and less of the light as the 
tuning becomes sharper. 


T_PUATLCIRCUTS OF CONTROLLED TUBES, 
Tun 


cit wil took bike this 


left in the solution for two or three 
hours a black finish will be obtained. 

Before you actually finish a panel 
bby this method experiment with a 
few aluminum scraps, leaving them 

the solution for various lengths of 
time $0 you can actualy see the 
‘grades of finish that it is possible to 
obtain —W.ELW. 
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New Gears Shift Themselves 


GUS tells How Automatic 


Systems Take All the Hard Work Out 
of Driving and Make It Safer 


US WILSON chuckled 
to himself as he 
climbed the steps 10 
Jack Sheridan's di- 

tminutive: front porch. 

Frenzied early moming 
calls from Sheridan were a 
standing joke at the Model 
Garage’ and Gus wondered 
what it would be this time 
“Probably an ‘empty gas 
tank, a loose wire, oF some- 
thing else a baby could fix,” 
hhe thought as he reached for 
the doorbell button, 

But, Gus never rang the 
bell, An’ ear-splitting 
crash of gears, punc- 
tuated with sputtered 
faths, told him that 
Sheridan was airing 
his temper in the smal 
forage adjoining the 
use, 

‘Through a blue haze 
of smoke, the gray= 
haired mechanic could 
see Sheridan’s, car 
The engine racing, it 
coughed and sneezed 
each time the gears 
clashed and groaned. 

“Hey! What are 
you trying to do, 
‘Wreck, that. chariot? 
Gus shouted over the 
din, “Sounds like 
you're mixing up a 
load of concrete.” 

“IT can't get the 
blamed car in gea 
grumbled Sheridan as 
he tugged at the gear- 
shift lever. "The harder T pull, 
the louder it howls.” 

‘Gus motioned to Sheridan to slide over 
and climbed into the driver's seat beside 
him. With the motor shut off, Gus ma- 
newvered the shift lever. “Shifts 0. K. 
‘when the motor's not running,” he. said 
as he pushed in the clutch pedal, slipped 
the gears into low, and started the motor. 

“There it's in first with the engine run- 
ning. Now let's see what happens when I 
let, out the clute 

‘The car moved forward as the clutch 
grabbed but when he tried to shift to 
second it was like pouring a load of 
pebbles into a coffee grinder. He slow 
shifted, he shifted fast, and he tried double 
clutching. Nothing seemed to make any 
difference.” Finally, with a significant 
“grunt” he shut off the motor. 

“Acts like the clutch bearing is either 
badly worn or broken.” the veteran me- 
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cchanie reported after a hurried look under 
the car, “I don't know for sure but I'll 
take it back to the shop and give it the 
‘once over. 

Driving at a snai 


pace, in low gear, 


Gus managed to coax the ailing car the 

few short blocks to the Model Garage. 
Sheridan grinned happily as the car 

coasted to 2 stop in front of the garage 


ing shifting gears hasn't been my fault 
alter all,” he said 


Gus agreed. “When a 
bearing starts to wear, the clutch drags and 
the gears in the transmission never stop 
turning. To force them in gear, is like try- 
ing to jump on an express train from the 
platform of a local station, You can't do 
it gracefully.” 

Tye never been one for a lot of fancy 


BY 
MARTIN 
BUNN 


Irusiness on a ear but it 
certainly would help if 
they'd do something to 
make gear shifting easier,” 

id Sheridan. 

“How about an auto- 
‘matic clutch?” 

‘That's something like 
free wheeling, isn't it?” 
Sheridan asked as 
2 comfortable position on 
the running ‘board, 

“Yes and. no, 
Gus. “But one’ 
does do is eliminate a lot 
‘of the tiresome movements 
in gear shifting, All you do 

is lift your foot off 
the accelerator and 
move the shift lever. 
‘The automatic clutch 
‘does the rest” 
Sounds good, but 
T bet it adds a lot of 
complicated parts that 
are always getting out 
of order,” put in 


replied 


" you're 
vecong there, Te fare 
ly simple,” Gus told 
him a he opened the 
éar door and pointed 
fiown at" the floor 
boards. “Al it 
amounts to is a fat 
cylinder and a piston 
mounted under the 
floor boards. The ott- 
‘end of ‘the piston 
is attached 10. th 
clutch pedal and a_pipe lin 
Jeading from the intake mani 
{oli of the engine enters the 
‘ther end of the 
through a. valve connected to the acceler- 
at 


pedal. 
‘When the gas pedal is released all the 
way, the valve is open, but as soon as any’ 
pressure is applied it closes. Naturally, 
when you take your foot off the as, the 
intake manifold sets up a vacuum in_the 
cylinder and the piston is drawn in, That 
pills the clutch pedal down, When you 
Step on the gas, the valve closes, shuts off 
the vacuum, and the piston. and clutch re- 
tum to their original positions, 

“Simple enough,” Sheridan agreed. “But 
hhow do you use it to shift gears? 

“It's just as natural as steering,” 
assured him, “To work the clutch you lift 
your foot off the gas, shift, and then step 
fn the gas again, You see, it works right in 
with the usual way of gear shifting. The 
motor slows (Continued on page 89) 
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BETTER SHOP METHODS : IDEAS AND PROJECTS FOR THE HANDY MAN 
: ; = 7 


Pe 
MODEL MAKING : HOME WORKSHOP C 


EMISTRY : THE SHIPSHAPE HOME 


Boys Can Have a Carnival 
of Fun with This Simply Built 


High Striker 


adit jut tbe thing, along with 


G ful child cela 
successful children’s carnival 

REENE — ™itrall but sae the striker follows the con 
struction of professional carnival. and fair 
models. The similarity can be further cat- 
fed out by ofering bi, long chocolate cia 
for ringing the bell if prizes of any kind are 
considered, necessary. 

‘A pine board 34 by $14 in, by 10 ft. is 
ripped down to a width of 314 in. and the 
narrow piece cut away is then screwed on to 
stiflen the back as shown in the small draw- 
ing at the left, After a coat of shellac has 
bbeen applied, the score numbers are lettered 
‘on the board a foot apart, and the whole is 
then varnished. 

‘A length of strong, polished brass wire is 
used for the track on which the counter trav- 
ls. The wire is supported at either end with 
small comer braces, the tension being ad- 
segdte_jusable atthe ‘beicom by means of a 
SQPEESSELS — tteaded screw eye and mut as ilustratd in 

‘The counter is a wooden spool having a 
hole slightly larger than the diameter of wire 
used. At the top a metal gong is fixed by 
‘means of a long threaded bolt, which can be 
seen at the top of the large drawing at the 
left of this page. 

‘Any long-handied wood mallet may be used. 
One may be made by boring or sawing a 
eeran treet 

iuing them on the end of a heavy pole. The 
Eeser the wrhing bowed show 


the large 
drawing, is of heavy construction, 12 in, wide 
and 2%4'ft. long. The striking arm, a strong, 


narrow board, is supported olf center by two 
blocks screwed to the base. Cover the strik- 
ing end of the arm with a piece of inner tub- 
‘ng, and place a small covered block imme- 
disiely underneath so that the arm will have 
an inch of free play. Notches are cut in the 


‘other end of (Continued on page 78} 
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"Tools and Materials I Use 


THEN 1 was a younger on 
clipper ships, T made sev- 
ral models of the vessels 
fon which I sailed, For ma- 
terial T had only what I could find 
wrd—a piece of deck plank for 
od, unlald seizing wire, needles, 
Pins ‘and sewing thread from my 
ty-box, and the like 
For tools I believe 1 persuaded 
chips" to lend me an old saw and 
plane. and, of course, I. had ty 
Sheath Knife and pockeibnife. In ad- 
tition, E'made ehisels from od files 
and. three-comnered sail needles. and 
boring tools from hot wires, sharp- 
ened nails, and sewing needles 
When, many years afterward, T 
made my first model 
in New York for my 
own amusement, T 
reverted to practi- 
cally the same tools 
tut soon found that 
Twas wasting, much 
effort, that a few 
tools’ would save 
time, and that with 
them T could do bet- 
{er work, Since then 
Mhave added. quite 
number of hand 
tools and some mo- 
{rized tools. _be- 
cause working. time 
{s vitally” important 
tome. 


Some mode! make 
ers seem to have 
every known tool: 


this is nice but at 
at all necessary, In 
fact, some of them 
seem to spend more 
time in selecting and 
finding the tool they 
want than in. doing 
the job, and they 
needa boy to clear 
up after them. 

‘At the other ex- 
treme is the man 


of course, 
‘The’ bes work cannot be done with a 
knife only, and it is a waste of time and 


is just plain foolishness 


elfort to try to build things 
Tau a fe tal 

, therefore, to list those tools 
1 eller tesol goed. tap tool 
‘making and then name other tools that 1 
find valuable aids. It must, naturally, be 
Temembered that every woodworker at 
ig own preferences, 

Now, suppose my workshop was burnt 
out and that, with no insurance, I had 
tout a few dollars to spend. 1 would get 
the following, of the best quality: 


thout at 


«0 


Pockethnife. two or three blades, onc 
round {0 2 slim point 

Panel sav, a3 20 in, 
the inch 

Block plane, small, say 34 in, with 1- 
in, blader 

Fret saw, 12-in, bow, and blades 
Jere wi 

keshave, square-faced, wooden, with 
_Seokeshave, a 


= S-in, half-round cabinet, second 


“YSam fle, 6-n, second cut. 
Needle or diesinker’s files: 
round, and knife. 
Bit brace 


about 9 tecth to 


three-square, 


Wood-boring brace bits. 14, 3/16, 

14, and 34 in. in diameter with 1 

Wood reamer 4 in. long, tapering 
0 1 in, 


to 42 (or 1/64 1 
Pin vise to hold same, capacity 
say, from 0 to 04 
Hammer, 3-08, riveting, No, 0, 
‘Three pairs of Sin. pliers: flat 
nose, round-nose, and diagonal cut- 


ting 
Nail set, 1/52-in, point 
‘Try-square, 9-in, 
Hoxwood rule, 2 ft. long. four- 


fold, boxwood, 
Straightedge, 3-ft,, bras 
Some assorted smail size Clamps 
and spring clotbespins with jaws cut 
own as shown in the drawings on 
the opposite page, 


Tweezers, 
Embroidery’ scissors 
Oilstone, $-in. combs 

and coarse, 


-grade light machine oll 
Soldering iron, solder. and flux. 

‘To make my stock of tools more com- 
plete, T should add the following useful, 
hut ot essential, tools: 

Carpenter's 16-ar, claw hammer, 

Crosscut saw, say 22-in., point, 

Ripsaw, say 22-in,, 7-point, 

Back saw, 8-in. 

Screw drivers: one small, with (i, 
edge, and one from $ to 10 in. long 

‘Gouges: one 3¢-in., straight shank, half 
round; one $4-in. nearly flat gouge, and 
fone 14-in. V-tool (or a small set of wood- 
carving tools). 

‘Spokeshave, wooden, 


with 24, 


m Buitding Ship Models 


as shown in one of the sketches, 
ind outside calipers (inexpen- 


parallel machinist’s vise with clamp base 

Electric soldering iron 

Cabinet scraper, oF hook scraper. 

Bench tool grinder. : 

Pliers, 6Y4-n., fat-nosed, side-cutting 

Wood of iron’ jack plane, 14-in., with 
2in, cutter, 

‘Smooth plane, 7-in., with 154 in. cuter. 

‘Two adjustable hand screws, with, say 

jaw opening. 

Carpenter's chisels, 34, ¥5, 14, and, 

de, beveled, either anged ot socket 
de Fabbet plane, 4-in. right-hand. 
Hand drill, say 10Gin, with chuck eaps- 
city from 0 to. $4 in. 

in snips with 3Yé-in. or longer cut 
ting edges. 

‘Wood marking gage, 

A larger assortment of twist drills, two 
more pin vises, additional tweezers, aml 
the like, 

‘A 3/32- or even 1/16-in. rd. 
If you know a dentist, he will probably 
rive. you some worn ones that you can 
grind to suit. One Tgie 2 lot is 
made from a ground No. 14 sail needle 
Sewing needles can be had in many sizes, 
and if these are broken where they swell 
at the eye and are sharpened on the oil- 
stone, they take the place, for most pur- 
poses, of small twist drills and are much 
cheaper. The pin. vises will hold them. 1 
‘use several pin vises to save shifting the 
dill, and they’ ate slightly different in 
appearance so that I can distinguish them 
readily. A small crochet hook, with the 
hhook ground off, makes a handy awl. 

‘A small broach or two (a jeweler's 
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SIDE-CUTTING FLAT-NOSED 


‘CLOTMESPIN 
CLAMPS, 


aie 


NUT Pick WITH 
NOTCHED ENO 
BELAYING TooL, 


‘Seine NEEDLE DAL 


‘Twist om 


RADIAL SPOKESHAVE 


JEWELER'S HACK SAW 


By ¢ 


Japt. K. Armitage McCann 


Desiguer of many Popular Sciewee 
Monthly ‘models nd. founder 01 
the" Ship" Model Maker's Clu 


English broach or reamer) is handy when 
you do not have exactly the right sized 
Grill, say one No. 60 or both a 70 and 
250, 

When rigging, I use a crochet hook 
Jot and also a belaying tool made from 
a bent nut pick as shown. The end of the 
latter is ground to a blunt chisel edge and 
hhas a nick filed in the middle, 

‘With regard to other standard material. 
os el, of comme, need fine and coane 
sandpaper, say an ‘assortment from No, 
2-0 to No. 1%, and a sanding block faced 
with cork of other soft material, 1 find 
casein glue the best for large work, and 
for small work a tube of cellulose cement. 
Liquid fish glue is handy and will be sat- 
isfactory if, later, the joint is sealed with 

int. One’ has al 
huilding a model that, bar accidents, it 
is to last forever. 

Some ¥4-in, bank pins (called “ills") 
are almost essential; they can be bought 
ata large stationery’store. A collection of 
small, thin brads is useful. Some glass- 
headed steel pins are also handy, 

‘The ideal workshop has plenty of room 
with a. good bench, racks for tools, and 
nests of drawers for small tools andl patts, 
hhut ‘good models have been made on 
kitchen table supplemented by a tool 
box, or perhaps just a drawer and some 
little boxes for small parts, 

The material from which models are 
made is most varied—a bit of this and 
4 scrap of that. With the models described 
in this magazine, the most suitable mate- 
rials have been listed in each case, With- 

ide, one must judge by what 

particular item is to look like and 

what one can best make it of, also take 

ing into consideration what one has on 
hhand or can easily get, 

Such models as the pirate galley ot the 
Viking ship can be made almost entirely 
from scraps, but a_ship like the clipper 
Sovereign of the Seas requires a much 
more careful selection of wood, cord, 
chain, wire, and the 

1 find that clear white pine is the best 
for hulls, but knotty pine can be used if 
‘only clear sections of the boards are s 
lected, All kinds of woods are best bought 
from the firms that specialize on wood for 
craftworkers because it is well seasoned 
f wood 


and exact in respect to thickness, 
from the lumberyard is bought, get the 
yard foreman to give you pieces from the 
bottom of the pile, as they are likely to 
bbe better seasoned, or buy’ wood as long 
as possible before you need it. If a model 


is hollowed and well glued, it is not likely: 
pine thicker than 74 in. 
is sometimes hard to obtain, but patt 
maker's sugar pine is usually available in 
greater thick- (Continued on page 78, 


raceful eSrool. . 


By Eric Munsinger 


UNIQUE, light, and_ handy 
stool can’ ber made ftom oF 
inary’ wooden ‘coat hangers 

‘As its weight is only a little more 

than & pound, ie makes an ideal pl 

room or nurvery” stool for a. chil 
‘only materials needed are 

‘Twenty ‘cout hangers, some plastic 

wood putty, a 2: Tenth obras 

rod 3/16 in, in diameter with nuts 
and washers, and two contrasting 

Colors of enamel o¢ lacquer (such 3 

light’ oak and dark mahogany). 

Select the coat hangers for quality 

‘of wood and symmetry. Remove the 

hooks and fill the holes with the 


BUILT 


FROM COAT HANGERS 


composition wood. From two of these 
cut twenty-eight iin, pieces and sand- 
paper them. Glue these in place on ei 
fof the hangers as shown in the drawit 
at A and B. Cut four hangers as shown 
‘at C and glue these onto four others 

to form the legs. Cross and glue 
these together in pairs to form the 
double legs D. Then drill all the holes. 

Now enamel four of the type A 
staves with the lighter of the two 
colors, and the legs and remaining 
Staves with the darker color. Place 
all paris nest. to each other as. in 
the finished stool, and measure the 
width, Cut two lengths of brass rod 
¥ in, longer than this measurement, 
‘and thread the end 

‘Assemble all parts, slide the brass 
rods through the holes, place washers 

he ends, and tighten up. with 

small nuts. Mold the plastic wood 
composition into neat hemispheres 
about the projecting ends of the 
rods and color them. dark. 


Clear-View Case for Small Ship Models Has Slanting Sides 


Suaut, delicate ship models. such_as 
the ocean liner Mamhattan (PSM., Feb. 
'33, p. 63) and the U.S. cruiser Hudian- 
apolis (PSM, Aug. '33, p. 57) should 
havea ease t9, protect them from dust 

il handling. Such a case can be made 
in a few hours at cost of less than a 
dollar if the unusual clear-view design 
shown in the accompanying illustrations 
is followed. 

The bottom and ends of the case are 
made of wood. The dimensions, of course 
will depend upon the size of the mode 
but the drawings indicate the approxi 
‘mate proportions of length, height, and 
‘width for almost any liner’ model.’ The 
panes of glass may be mounted by one 
of two methods. If power tools are aval- 
able, grooves can be cut. in the ends and 
bottom to receive the edges of the glass 
as shown at. When the work must be 
done by hand, the glass may be held by 
half-round or other suitable molding. For 


a 


the ends, cut the molding in half length- 
wise; but for holding the glass at the 
base, cut it on a slant as shown at B. 

‘The model should be mounted on 
dowels or small turnings set in the base 


add to the looks of the case. A coat or 
two of varnish o¢ varnish stain finishes the 
job—W. Trverr Rovse. 
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Comical Animals Shaped from Blocks with Jig Saw Alone 


Var is this isa machine good for 
besides cutting little curlicues all over 
betty pictures?” T asked myself, and then 
the idea struck me that everybody likes 
dogs, especially funny dogs oF dogs doing 
funny things, 

T grabbed a pencil, made a sketch, stuck 
it on a piece of wood, and sawed out a 
head, tail, two pairs of legs, and a body, 
and glued them all together.” Not s0 good. 
Tt looked Tike almost anything except a 
dog. T decided it would look better made 
‘ut of one piece of wood, so I made a new 
pattern and drew it on a block of yellow 


© _siauss teas 


eno OWN 
stent, 


Wine Ba FORM RING 


CONVENIENT HOOK FOR 
SQUARE-KNOT WORK 


ofa etn eo 6 
eters 
Spe nye 
fe longer mers = sar Sata, a 
loop or ring. About 14 in. from the eye 
qlee er a ae 
So erie ee 
oa eeaee 

eae ie a 
cotter, which will hold them as securely 
as necessary—W. L. Fatror. 
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poplar, In a few minutes I had a dog 
that looked almost as if he might wag his 
tail and bark, Spurred on by this first 
suceess, I made more patterns and more 
dogs. 

By this time I had established a routine 
about as follows: I sketch a pattern on 
Still paper, cut it out, draw around it on 

comes the 
e T stand 
the animal on end and saw out the wood 
between the legs. Next 1 tilt the legs up 
and take a slice off of cach side of the 
‘nose, and also separate the ears by sawing 


‘out between them, The tail is as thick as 
the body, s0 1 saw a. piece off of each side 
Hy tilting the body sideways, 1 
round off the comers. “Some! 
necessary to make two cuts at differs 
angles to get the right curve. I then cut 
4 chip out of each side of the body to 
‘make the hollow flank, and cut in on each 
side of the neck to make it smaller than 
the tad afterwards, rounding it up. 1 
finish the job by taking light cuts off of 
all square comers. With a high-speed saw 
there will be no necd of sanding after the 
sawing is done, 

From single animals, I began combining 
groups with appropriate settings and make 
ing cats, rabbits, and other small animals 
to use with the dogs. Two typical scenic 
combinations are shown above. Jigssave 
comics are as interesting to make as they 
Are to look at after they ate finished, 

will bring a smile to the most pes 
nistic face—D, C, Mansiatt 


PLAYTABLE KEEPS TOYS OFF THE FLOOR 


Moriters who ae tired of the everlast- 
ing task of picking up toys scattered all 
‘over the house will welcome a playtable 
Hike that ilustrated. ‘There, wont be 0 
many toys to pick up aad it will reduce, 
to some extent. the laundry work on chil: 
dren's play clothes 

"The table is of the simplest consruc- 
tion, and only four sizes of wood will be 
needed. The light, which is one that can- 
not be knocked over and is therefore en- 
tirely safe, makes the table useful on dark 
days and in the evening. ‘The wire may 
have a small rubber bose slipped over it 
as an additional safety. precaution. The 
fim around both the table top and the 
Storage shelf Keeps the tovs from siding 
or rolling of 


BLUEPRINTS for Popular Science Monthly projects are Iited on page 


Einoot Ue accidentally: spect 


“a 


‘Tumis decorative little metal boat will 
appeal alike to the sailing enthusiast, the 
‘model ship builder, and the metal worker, 
for it serves as an ash tray. In design, itis, 
a somewhat conventionalized model ‘of a 
Viking ship, 

‘The entire model is made from sheet 
copper of about 16-02, weight with the 
exception of the prow and stern, which 
should be of heavier gage and preferably 
of brass or aluminum for contrast. ‘The 


sides and sail are spotted or hammered all 
‘over, and the cigar rests are then bent up 
and ‘soldered in place, The sides, prow, 
and stem are riveted together ‘wiih cop: 
per rivets, and the bottom is fitted and 
soldered in place about $4 in, up from the 
lower edge of the sides, 

‘The mas, of -n. copper rod or tube 
and 11 in. jong, is passed up through a 
hole drilled inthe bottom ‘about in. 
forward of the center, The lower part for 

about 14 in is fattened, 


bent over, and soldered 
to the bottom. 


‘The shields are 1-in, 

s and may be of 
brass or aluminum if de- 
sired, The first three on 
teach ‘side should be riv- 
ted in place before the 


ratty 


sail is put. on, but the 
HH] fourth I tastened with 
|_| the rivets that hold the 


ines H 


|_| ends of the sail, The top 
eilge of the sail is 
‘rapped around 4 piece 
fof heavy copper wire an 
Wig (the man, * 
ter assembling, pol- 

jah with fine emery ‘pa- 
per ‘or sandpaper, coat 
With thin shellac or clear 
Tacquer, and paint. de- 
signs on sail and shichls, 
Lee M, Kurseventin 


LETTER OPENER SHAPED LIKE DAGGER 
re = 7 5] ddagser on the surface of the 


P iron, which should be about 
3/64 in, thick, and cut it 
oughly to shape with a 
small chisel or a metal saw. 
Then smooth it up with a 
file. With a ball-peen ham- 
‘mer, pound the blade into 
shape, making it thin at the 
edges. Marks left by the 
hammering add to the at- 
tractiveness of the blade. 
‘Smooth up the handle, 
drill two small holes near 
each end, and wind on the 


A rarer knife or letter opener shaped 
like a Malay kris—one of those daggers 
with a wavy blade—will add interest to 
any desk, You can make it from scrap iron 


and bare copper or brass wire. Lay out the 


Wire, using the holes to anchor the ends. 
‘These ends can be concealed by flattening 
them and pushing them back under the 
winding. A carved wood or bone handle 
may be substituted —Versox B, Case. 


QUICK WAY TO ETCH IDENTIFICATION PLATES 


Ercuen metal plates for use on drawers, luggage, 
tool boxes, and other articles are easily made from 
copper or aluminum, For etching the former, use di- 
lute nitric acid; for the aluminum, a strong lye so- 


Tution, Cut the plates to shape and immerse them in 
the etching bath until their surfaces are evenly af- 
fected, s0 that no polished areas can be seen. Wash 
thoroughly and dry. You now have a plate with a 


dull of matte surface on which you ean inscribe any 
desired characters with a blunt tool such as a nail st. 
‘The marks look to be bright and shiny against the 
matte background. The inscription can be preserved 
by application of a coat. of wax or other protective 
Material, although this is not absolutely necessary. 
‘This method is quicker and easier than the ordinary 
‘way of leaving the metal bright and etching the de- 
sign (see PS, M, July ‘33, p. 60 —W, BB 
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NOVEL MAT 
MADE FROM 
WIRE COIL 


By wixpse 
brass or copper 
wre in the form of 
3 fst spiral like a 
pancake and then 
foldering the 
Strands together, 
you can make 
Rodent mat = 
to-go under fowerpots, vases, and dishes. 

First construct 2 jig from two disks of 
thin wood or plywood as shown, Start the 
‘mat by winding a few tums of the spiral, 
leaving the center open: then pace it be- 
tween the disks, pot a bolt through, and 
tlzhten the nat. You can now wind on the 
remainder of the wire without trouble, but 
fe careful not to let the turns overlap 
trecause of too much tension, ‘When the 
tisk is of the desired diameter, solder the 
Strands together through the slots in one 
of the wond pieces —Hlexsenr Wootst. 
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o)mart New PORT BELT 


HIS new style of knot~ MADE OF KNOTTED STRING 


Mast el rota 
paid pas 
Savon dent By Kenneth Murray 


such as swim suits, linen slacks, and beach 


pajamas, Readers who have followed pre~ 
vious articles in this series will find the cient stron 
string belt simple and easy to make, and assorted bi 


its design is distinctly modern. 

‘A. large choice of ten-cent celluloid 
Inuckles “is available in the department 
lores, Obtain one of these and also sul 


ors to make six 12- 
ft, strands and_one 
rit, filler cord, This 
completes the outlay 
for material, 
Double cach cord 
and loop it on the 
buckle in the man- 
ner shown, The same 
method 


scribed (P, S.-M, May 183, p. 63), 
Knot one end of the filler cont! $0 that 
it cannot slip, and over it make a row 
‘of halfshitches with the other cords. The 
filler cord is then brought. back 10. the 
other ‘side, and another row of kitts is 
made over it 

The filler cord is now carried hack 
‘aceoss the cords at an angle, which may 
ine readily seen in the photographs, A row 
of knots is tied over it, but with one 
important difference: instéad of two half- 
hitches being made with each cord, there 
are three, ‘This will make the diagonal 
‘ow sufficiently long to allow for the dif- 
ferent angle at which it is knotted. In 
this manner the ‘iller cord is zigaagsed 
back “and forth across the width with 

V-shape spices of unknoted cord 
between. 

End the belt with a straight 
row of knots like those made in 
the beginning. Attach. the cord 
fends to the other half of the 
Huckle with simple knots drawn 
tightly. After cutting the ends oft 
short, place a drop of celluloid- 
hase "or so-called “household” 
cement on each Knot. 

When the string belt is used 
vwith a swim suit, it will readily 
dry without injury. However, it 
nay be water-proofed by dippi 
it in paraffin dissolved in ordin= 
ary gasoline or naphtha, 


‘THREE STEPS IN 
KNOTTING THE BELT 
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Simplest of all designs for a 


oy's 


ERE jis about the 
simplest little paw- 
er wagon a boy ean 


make leat the 
simplest that will give satisfactory service. 
"fp auapted tofany ofthe sal a 
tooled ens of from ball horsepower 
Wels (eee ahece Mico pati Sod a 
tlushs the’‘drve i deect to one whet 
by Vebelt, and to’ start the motor. the 
Passenger ‘simply gives a shove and. ops 
ry 

As shown in the drawings, the wagon is 
equipped with a special iywheel brake 
and ignition cut-out, as well as a rear 
‘heel brake, but both of these can be 
tiene wit it ated wee hee m0 
trate for by stopping the engine serves 
tea brake, The’ wagon can be. further 
simplified by leaving off the steering gear 
alely nad slag ropes tothe Tron eae 

nthe orginal wagon a standard hall: 
horsepower tilly "meter ued. Dt 8 
washing machine engine, model airplane 
‘engine, or bicycle motor can be utilized 
ipttitlng k nih the proper pales 

"The wheels strated are wandied toy 
automobte heels wth real ballon Uns 
Be%by i273 tne Ordinary conser wagon 
Heel wil ene the prone, hush 
They will not give nealy ao comfortable 
riding. Bicycle wheels are not at all satis 
factory, even the small sizes, because they 
will not take a large enough axle and are 
not built for side sway, which is inevitable 
Ina fourewhee vehi 

General dimensions are given in the 
deavings on. this page, "Note the. low 
enter gravity dnd ery. short wheel 
Fave, whic make it poauble to maneuver 
easily in limited space. The passenger sits 
at one side to balance the engine on the 

ol thi olen ates ka to rake 

ents 'wbe Tinelg. ‘Tae ywbedl 


Auto 


BY 
HI SIBLEY 


guard, shown in the drawings on page 7 
removes all hazard of getting clothes or 
fingers caught in the machinery. 

‘The chassis frame is made up of 2 by 
2 jin, longerons with a cross member at 
the Fear of the same stock and a 2 by 3 in. 
piece at the front. for 
Carrying the kingbolt. 
A Téein, board is set 


ae 


‘crosswise to support 
the motor and passen- 
weer’s seat. Note that 


this board is fastened 
to the frame wi 


36 
Srebb ane 


Pe 


MOTOR BOAKE LEVES 


REAR WHEEL 
BRAKE LEVER 


screws and has cleats 
underneath, When the 
new belt becomes 


Kick 
stapren 


plicity of the thaasis constraction, the wide teead, and the low center ef Eravity 


screwed to a new position to keep the belt 
tight. With a first-class V-belt only one 
such adjustment will be required, 

‘The sicel axles are laid in grooves made 
in the wood axles and. secured. with 
bolts made by cutting off the 
Yirin, carriage bolts and bending a. hook. 
in the end. The grooves in both the wood 
axles. should be off center—in the front 
to allow for the kingpin and in the rear 
for the anchor bolts, 

‘A sectional view of the front axle 
sembly is illustrated. In this connection 
bear in mind that while two-by-two's and 
wwo-by-three’s are specified, the actual 
sizes of this material is considerably less 
when surfaced, but will be amply strong 
for the purpose. 

Ite tering gear ase i shown in 
the large perspective drawing, One point 

important: have the cables approach 
the steering axle at equal angles, because 
the steering drum is off the enter line 
and it is necessary to run the left cable 
through a pulley to overcome this. and 
prevent slack, Use a good grade of sash 
Cond andl insert a turnbuckle to keep the 
cable taut at al times, 

A O-in, drive pulley is bolted to the hub 
of the left rear wheel, as shown, If there 
are grades to climb 
10. or even an 11-in, pulley, Note that the 
axle is stationary, and pulley and wheel 
tum freely on it 

While most small utility motos are 
provided with an ignition cut-out, the 
Writer has constructed one in, combina- 
tion with a simple flywheel brake for 
iereater convenience, This is illustrated in 
fone of the small drawings and consists of 
a wooden brake shoe designed to be pushed 
against the flywheel by means of the hand 
lever marked A in the large drawing. The 
shoe slides along a. wooden guide and is 
also slotted for a guide screw. A brass con- 
tact strip is wired to the magneto, and 
when the brake lever is pulled back, the 
brass touches the engine base and ‘cuts 
out ignition. ‘This type of brake and cut- 
out can easily be adapted to any design 
of motor 

‘The rear wheel brake is also highly 
ficient and easily constructed. Tt con- 
sists of wood shoes carried on a brake 
‘beam supported under the chassis and o 
erated by a hand lever B through a sash- 
cord cable. A coil spring holds the beam 
forward when (Continued on page 76) 
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ULLALE Ing 


ON THE KITCHEN 


How to construct high-grade 
pigskin-covered carrying cases 
for your own special purposes 


By Roger B. Stevens 


F YOU need a durab 
leather-covered carry 
special purpose, you can construct 
it yourself—on the kitchen table, if 

necessary—at_a far lower cost than it 

‘would be possible to have an equally high- 

class piece of luggage made to order. For 

example, the case. illustrated was con 
structed’ to carry. three or four pistols 
and revolvers in their holsters for match 
shooting, together with all necessary” ac~ 
essories, The same principles of consteuc- 
tion coud be applied to any similar type 
of case, whether used for models, tools, 
samples, struments. sporting equipment 
ames, of any” especially. prized. posses: 
fons, An. excellent. overnight case could 
be made in 

While the 


, fine-looking, 
case for any 


| auemoers 
fare 


tacccrat8) 


ymcate roo curnne | 
‘inp Feaer acouere) | 


The binged joint ie cov 


fas and correc method 
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ARCHER ROLLS TARGETS FROM PASTEBOARD 


ee 


Sreaw target backs used for archery 
fare expensive, wear out quickly, cannot 
be repaired when the centers have been 
shot away, and cannot easily be made at 
hhome even in the few localities where 

fable rye straw is to be obtained. An 
excellent substitute, however, canbe 
made from ordinary single-faced corru- 
ated pasteboard, which is sold in large 
rolls for packing purposes. A target back 
of any size can be rolled from this 
material, “The cost is low, it lasts wel, 
and it can be rep 

‘Saw the roll of corrugated board into 
5- or G-in, lengths and crush the strips 
as flat as possible by running them be- 


TARGET ON 


CROSS STRIPS 


tween the rollers of a wringer, by fat- 
tening them with a lawn roller, or in any 
other convenient way. If the target 
to be no larger than 2 ft, in diameter 
is now necessary only to roll the strips 
35 Lightly as possible under your knee 
and bind with wire as described a lite 
ater on, 


It will improve the target to 


re a frame as shown in the drawing. 

he center for a wood roller. Tt is 
best 10 start rolling the target under your 
Knee (with the roller in’ the 
center) until a diameter of about 18 in, 


has been reached and then mount it in 
the frame and continue rolling, Make 
the target from 4- to 6-in, oversize, As 
soon as the rolling is completed, place 
two No, 6 of 8 wires around the larget 
as tight as possible and crimp them with 
pliers. Insert a small, hard roll of paste- 
board in the center, 

‘When the center has been hit so many 
times that it “leaks,” loosen the wires, 
push out the damaged part, and roll and 
Insert anew center, It may then be de- 
sirable to cut out a wedge-shaped seg- 
ment from the old part of the target 
starting at the new insert and widening 
out to about 4 in, at the outer edge. 
Apply new wires and tighten until this 
space closes—W, H, Srewarr, 


Coffee Table and Shop Press Constructed from Discarded Piano Stool 


‘Tite old revolving piano stool of pain- 
ful memory—where little Jobnny spent 
so many many hours of torture practicing 
the piano while the gang played baseball 
outside his window—had been collecting 
dust in the attic for many” yea 
fame to light when a search wa 
made for furnishings to fit out a new 
basement “whoopee” room, By using the 
base of the stool for the legs and some 
scrap lumber for the top. the coffee table 
illustrated was assembled in short order 

‘The revolving top and the screw 
mechanism cluttered up the 
workbench till the idea pre~ 
sented itself of using the metal 
parts to make a. press for li 
‘oleum block printing. bookbind 
ing, gluing up flat materials. and 
the like. "Now Johnny"s revenge 
fn the old stool is complete, for 
it has all been turned to profit- 
able use except the circular seat 
—and even that may be valuable 
one of these days—B.GS, 
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LOOSE BLOCK. 
(FILLER WHEN 
THIN OBJECTS. 
ARE PRESSED) 


‘OPPOSITE 
GRAIN 


_——— 
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‘Taking ‘Telephoto Shots 


By 
Frederik D. 
Ryder, Jr. 


Various types of equipment available, and an 


easy way to experiment with spectacle Lev 


“LL bet that those big game camera 
shooters can't get a cent's worth of 
life insurance!” exclaimed my wife 
as we sit in a movie and watched 
at close range a lion charging across an 
at us. "Imagine. having 0 
‘and coolly crank the camera 
that took this picture—yith that. beast 
only afew yards away!” She shivered 
Mat, my. Wife's thrill was shared. by 
others bad been apparent from the gasps 
of people near us, yet T happened to 


2.in, on 
tion pic 


lens of 
of 6 in. 


know that this particular picture had the siz 
been taken from a perfectly safe distance the film 
with a telephoto lens, This does not changing 
mean that wild-life photographers take camera, In_o 
no risks, but the truth is that difficult have, in © 


for dangerous shots are often made much 
tasier hy fitting the camera with a sort 
of telescope. 

In motion picture work this means 


third 


far away. The large 
ie charging lion on 
the movie screen was made 
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Fig. 3. The 
Hills, tot" s''telepote dene caught them Beautifully 


with your own 


CAMERA 


more thrilling because the audience believed it 
hhad been taken from a much closer stand- 
point than seemed safe 

But when a cameraman uses a longer focus 
lens to increase the size of the image on the 
film, he does not use a true telephoto lens, 
even though he obtains a telephoto effect 
The true telephoto lens is something quite 
different. It is an adjustable combination of 
two lenses, one convex or positive. the other 
concave of negative, By varying the distance 
hetween these positive and negative elements, 
almost any length of focus or desired magni 
fication can be obtained, 

The diagrams shown in Fig. 7 reveal the 


principle. ‘The positive (convex) lens «tis 
set ina lube which slides inside another tube 
containing the — negative 
(concave) lens B,Rays 


‘of light from the object 
erged by the pos 
and would 


oo 


willbe, proportionately lar than the 
‘one whic 


would form at x if the nega- 

id not prevent it, Both the 
‘of the image ‘and the focal length 
f the lens combination increase as the 
two elements are brought closer together 
‘The magnification which, can be obtained 
is, in fact, limited only by the length of 

camera bellows that is available, 
1 you have a. bellows camera that 
permiis the removal of the lens, you can 
make and use a true telephoto ‘ens that 
Will give you as great a magnification of 
distant objects as the extension of your 
camera's bellows will allow. 

‘The one I made is shown fitted to a 
small camera of the graflex type, whi 
(curtain) shutter (Fig 
Your instrument has a between- 
thorens shu, the tube of the tele 
photo lens will have 
Tiida, oe tal Being ited 
{nto the front of the shutter 
and the other half into the 
back (Fig. 2) 

Figure7 at the bottom 
shows the construction of 
the lens I built for the small 
ieratlex. You will find it easy A 
to modify the pln to ft 
your camera, 

"The lens ate ordinary spec- 
tacle lenses, obtainable from 
ny optometrist. Tt is essen- 
tial to have them both of 
the sime power or focus— 


hoto lens made from rolled Slack paper, 
(we apectacie Lenton, Compere with Fig 


B 
——T 
i 


Fig. & Telephoto tens used 
favtating. the lilies shows 
in upper photograph of Fig 3 


tive" portsitataclmen 


This can be seen by glancing at Fig. 2. 
Set your camera (still equipped with 
it regular lens) on its ipod, and focus 
it upon a distant tree or building. Mark 
this object’s height upon the. ground 
lass, Now remove the regular lens and 
Substitute the tubes containing the tele- 
photo lens elements. If you have a reflex 
€amera with focal. plane shutter, sub- 
stitute the lens attached to a cardboard 
fens board as in Fig. 7. Then experiment 
with separating. the lens ‘elements (by 
palling the front lens tube in and out) 
tntil you get a clear image of the distant 
tree of building on the ground glass, 
Mark the height of the telephoto image 
‘on the ground flass and compare it with 
the height of the image made by your 
camera's regular lens. It will be larger 
‘After marking a line on the front tube 


"ea 


MAGNIFIES IMAGE 2 TIMES 


MAGNIFIES IMAGE 3 TIMES 


‘where. it emerges from the other, label 
this line with a figure expressing the 
number of times the telephoto's im: 
larger (1%, 134, 2, or whatever itis) 
‘Now decrease slightly the distance be- 
tween the lens elements by. pushing in 
the front tube a litte, and lengthen the 
bellows until you get another sharp image 
of the tree ‘or building. Measure’ the 
height of the image as before, mark the 
plat of emergence on the front tube, 
And label the mark with the figure that 
stands for the new magnification, By 
ing litle you can ind. the 
of the lenses to give 
sin even numbers or 


simple fractions, 
‘You can add magnifications in this way 


until you reach the Ii 
extension. If you have a long-focus 
‘camera, you may be able to reach seven 
or eight times. 

If you do not wish to build a com- 
plete telephoto lens as described, you can 
hain the telephoto fect by placing two 

tubes (the inner one containing 
Sesion scents le! coe fs Bet 
of your camera's regular lens. This nega- 
tive lens diverges the rays coming from 
the object before they enter the regular 
camera lens, thus lengthening its. focus 
and making’ a magnified image possible 
from the same standpoint, A’ single sup- 
plementary telephoto lens of this type 
(Fig. 6) is manufactured ands 


be used in a pinch, 
In addition to its advantages in giving 
larger pictures. of distant objects, 
telephoto Jens has another use. It enables 
YoU to take (without distortion) pictures 
‘of @ person whose arms or legs are ¢3 
tended toward the camera, This is illus: 
trated in the two photographs of 
Notice how distorted the lower view 
in comparison with the upper picture 
A telephoto lens, built as T have de- 


as sharp pictures as one made scien- 
ally by an optician, but if the dia- 
phragm opening is fairly small, as shown 
in Fig. 7, very 
ean be taken 
diaphragm opening in the 
tube is necessary only: if you 
fit your lens to a focal plane 
camera, If you fit it toa 
between-the-lens shutter, you 
will, of course. use the ‘iris 
diaphragm of the shutter it- 
self, and can stop it_ down 
until the picture is sufficient- 
ly. sharp, 
igure 5 illustrates a handy 
form of telephoto lens. built 
x to give as high as twelve 
magnifications, Figure 3 


one postive and one negative. 
‘The opticians description is 
“Dower, § opters: with 1.28 
curves insider and 9,5 cues 

IE you ask for the 
Tenses in these. words. you 
will have no trouble in geting 
What you want. ‘The lense 


A_8B 


POSITIVE LENS 


MAGNIFIES IMAGE 4 TIMES. 
NEGATIVE LENS 


T obtained were 42  milli- 


meters in diameter, but 


you use a between-the-lens 
Shutter you will have to have 
your lenses cut down to the 
required size to fit into the 


— ips 


shows two pictures taken 
with it from the same stand- 
point, The lower one was 
made with no separation of 
the lens elements, The upper 
icture was taken with them 
separated to magnify. about 
eleven times, This close-up 
could not have been obtained 
‘without a telephoto lens, as 
the water prevented a closer 
approach to the pond lilies, 
Tt shows strikingly the ad- 
vantages of having a lens of 


tubes that fit your shutter. 
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this type. 
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SNAPSHOT SPEED Now Used Indoors 
with New Fast Film, New Lights 


How many indoor pictures have yo: 
missed because you couldn't us 
snapshot speeds on your subject? 
‘Nearly al indoor shots have required 
bulb or time exposures. For such ex~ 
posures the camera cannot be held 
steadily in the hand, children won't 
stay sil, the poses of grown-ups tend 
to become stiff and unnatural. 
Now ordinary indoor photography 
has been speeded up more than 100 
8 of several seconds 
‘of 1/26 of a second 
forlens speedsof/8.3 or faster. 
This advance has come with the in~ 
troduction of inexpensive Photoflood 
lamps with an actinic equivalent of 
‘over 600 watts, the highly efficient 
Kodaflector, and lastly, Kodak Super 
Sensitive Panchromatic Film, which 
is extremely sensitive to electric light. 
Many of the pictures you want 
‘most are of indoor subjects—why not 
‘ask your Kodak dealer to show you 
ew fast film, lights, and cameras 
‘that simplify indoor picture-making. 


nthe upper picture note the blurring 
of ordinary ‘movements typical of 
shutter speeds slower than 1/10 
‘second. The picture atthe right shows 
hhow such movements ean be stopped 
at the higher shutter speeds now easily 
attained in indoor photography with 
the new fast Kodaks, Kodaftectors, 
fand Kodak , §. Pan Film, 


ALL THE PRINTS YOU WANT 


er own heen You can 


Includes salght lamp, 3 enue 


‘Photatiods, reaches taapahet speed level at 3 with one Kodafector. 


FREE! 
‘Two MEW BOOKLETS, 


‘Anew bookie ting how to 
snake soxpebots indoors, 
dnd new shace catalog, 


New booklet, “Picture 
Taking at ight” 


Wit ian’t an Eastman, 
it isn't a Kodak 


PSoa 
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Helpful Hints fr Motorists 


Practical Suggestions for Doing Car 
Jobs Submitted by Interested Readers 


BROOM HANOLE 


Homemade Brake Stick 


HEN adjusting brakes you will 
often find it necessary 10 de- 
press the brake pedal to some 
particular position. This is an 

easy one-man job if you use a simple im- 

provised brake stick made from a. scrap 

piece of pipe and the handle rom an old 
room. ‘The broomstick should be an 
easy sliding fit in the pipe. Drill a hole 
¥4 in. in diameter in one end of the pipe 
as shown, and a series of '4 in, holes 
spaced about 1 in, apart along the full 

Tength of the 18 in. section of broom 

andle, Then a small nail ot cotter pin 

slipped through matching holes will allow 

{you to adjust the telescoping rods to any 

desired Tength, Tn use, the brake stick i 

fet to the desired length and wedged be: 

seat and the brake pedal 
in the end of the pipe will 
prevent the stick from slipping on the 

Surface of the brake pedal, A rubber cane 

tip will serve as a nonskid cap for the 

‘end of the broom handle. When not in 

use, the stick ean be completely telescoped 

and stored in your repair kit—J. H. 


‘@aounp o9FUeD 


TAT 


Grinding Tappets 
HEN car valves cause trouble even 
after careful adjustment. the diffi- 
culty generally can be traced to the top 
surfaces of the valve tappets. With con- 
ined use, the tappets wear away and a 
small pit or depression is formed where 


n 


they come in contact with the ends of the 
valve stems, This recess makes it impos- 
sible to adjust the valves accurately since 
the feeler gage will not show the actual 
clearance between stems and tappets, To 
remedy this, remove the tappets and grind 
or file out the pits, making the top surfaces 
slightly dome-shaped, With the valve stem 
resting on a fat surface, accurate adjust 
ment can be made easily—D, J 


Replacing Motor Head 


IN REPLACING a cylinder head. it is 

‘often difficult to center the gasket and 
the head. This trouble can be overcome, 
however, by cutting the heads from four 
old cylinder head bolts and using them as 
guides as shown below. The headless bolts 
are screed loosely in place and the gasket 
and head placed over them, ‘The guide 
bolts then can be removed —C. C., Jr. 


MOTOR HEAD 


Radiator Cap Grip 


A SOFT rubber fruit jar cover remover 
forms an excellent heat-proof grip for 
a radiator cap. Simply force it in place 
fand leave it there. It is neat in appearance, 
affords a cool grip, and protects the metal 
ap should it accidentally be dropped on 
fa concrete road or hard-surfaced garage 
floor—F. W. B., Jr, 


bber, used in removing frit jar cover, 
lipped over radiate cap to give cool Ep 


Safety Mirror on Door 


PENING the car door next tothe 
driver is risky business, especially on 
a crowded road. However, you can guard 
yourself and your car against possible in- 
Jury by. installing a. small mieror on the 
Upper ede of the window frame, Solder a 
small pocket mirror to a piece of fairly 
heavy Wwite attached to the frame by loop 
ing it around one of the window’ frame 
screws. The wire then can be bent to hold 
the mirror at the right angie. ‘The mirror 
should be adjusted so that it gives a clear 
‘Siew of the road parallel to the car when 
the door is opened six of eight inches 
Possible also to arrange 

rea valuable oblique 
through the rear window —W, E. B, 


For Silent Windows 


ASSOVING window. rattles caused by 
‘worn-out felt guide-strips can he 
stopped ‘with a few lengths of ordinary 
friction tape, With the windows down as 
far as you can get 

them, force the tape 
against each side of 
the guides in the 
manner shown, the 
smooth side to the 
Floss. The tape will 
f Serve as a solt liner 


7) to build up the flat- 
i 
mi 


tened guides and 
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Srock to rete 


cuss 

hhold the glass firm- 
ly in place in the 
grooves—M. L. W. 


NOT ONE BLOW-OUT rir‘: 


LASTED 3 TIMES LONGER IN 
GRUELLING HIGH-SPEED TESTS 


“No blow-outs.” “Lasted 
three times as long. 
quality tires without tl 
Golden Ply failed at one-third 
‘the distance 


side 
First separate. A 

where you can't se 
bigger and big 


- or less, ‘To protect you from blow-outs, every 
new Goodrich Safety Silvertown has the 

simazing Life-Saver Golden Ply. This new 
invention resist intense heat, Rubber 
and fabric doa’t separate, Thus, blisters 
cheer. Grueiling high-speed texts—on 
world’s fastesttrack proved the amazing 00 form. Blow-outs are prevented be: 
cart dpate, voidee Ply bevonda.qver "Remember, Goodrich afeySilvertowns 
Seal See ts ont teasin tea world cons onar 
atulseooh, wires Site broad with [Ss ieeonrtag promcion of tails Sarer 
‘ever built had been made at least 3 times Golden Ply. Yet they cost not 2 single 
ER Four Goodrich desler's name ia. your 

Heat . . . the unconquered enemy of Classified Telephone Directory. Have him 
ea hid bean coetiad teed tne thal Telephone iectac, Herel 
fondest hopes of the world’s crack tire _ 
builders. ‘The Golden Ply had made the 
same quality tres lat thre timer at ong at ERB | Handsome emblem 

i rd cps ede 
spear Lat tor to protect pou if you al 

Hundreds of thousands are flocking to Good 
this new kind of tire. Millions more will 
buy it whea they buy tires. Because it 
docsat cost a penoy more daa sanderd 


HAT WAS the sensational news that 
made our most skeptical tire men 


Remarkable new Goodtich invention resists heat 
ining the New Goodrich Sale Sve s 
‘me ner rom blowout high Spend 


Goodrich Safety Silvertown 


(Coprright, 1933, The BF. Goodtich Rubber Co. WITH LIFE-SAVER GOLDEN PLY 
SEPTEMBER, 1933, 2 


ECONOMICAL PREHEATING 
OVEN FOR WELDERS 


Ly THesmall welding shop, a good 
preheating unit will soon pay for 
itself in improved work and acet~ 
ylene saved, It may be construct- 
‘ed without dificulty and at slight 
expense from odds and ends of 
material to be found around the 
wwetage shop. Naturally, the con- 
ditions will vary in different shops 
and it is desirable to design the 
‘oven for the type of work the shop 
‘ordinarily handles, but a good ar- 
rangement for all-around. general 
Use is shown in the accompanying 
photographs, 

‘The oven, 4 ft, high, 4 ft. wide, 
and 8 ft, Tong. is made of light 
sheet steel welded in an angle- 
Zrame and supported on five 
of old pipe. The two cover sheets 
for the top are left loose, 10 be 
moved as required for draft. One 
ride is left open, This side is, of 
Course, bricked up when in use 
‘only enough bricks being removed 
to enable the gas burners to be in 

For preheating small articles, 

wen of a as range is used 
is placed inside the oven just 
described. 

For latger work a manifold is 
made by welding up both ends of 
an 18s, section of Sin. pipe and 
‘welding four 4-in, lengths of small 
Pipe into one side. This allows the 
se of four burners, These are con 
nected to four cominon gas valves, 


BORING TOOL MADE BY 
TIMESAVING METHOD 


or aril 


‘Tate special boring too! illustrated, which 
sein. vertial milling machine, 
designed so that there is no necessity for 
driling and filing the rectangular slot for 

the cutting too. 

‘The steel body’ or shank marked in 
the drawing is roughed out to within about 
1/32 in, in diameter and beveled as at B. 
A slot Cis then milled to the required 
dimensions, The end piece D is rough- 
turned and beveled as shown; then it 
and the shank <Lare set up in a V-block, 
butted together. and electrically. welded. 
‘The beveled portions marked B and E ate 
provided for welding purposes. It is im- 
portant that the outside diameter of the 
fend piece be the same diameter as the 
Shank t's0 that when they are set-up in 


” 


ea bat i 


anol 


lined up for the welding opera 

Aiter being welded, the tool is centered 
fon both ends and fnish-turned and_pol- 
ished on centers. Of course, no welding 
marks are visible after the’ tool is fine 
ished. 

‘The final operations are to drill and tap 
at F fora ly in. diameter hollow set 
screw, dil draw bolt 

1 Woodruff 


HOW TO ADAPT A DRILL 
PRESS FOR TAPPING 


Ferrep up as shown in the photograph 
at the right, a drill press makes a satis- 
factory tapping machine. It not only 


speeds up tapping. but also docs i more 
accurately and causes less. tap breakage 
than when this work i done hy hand. 

‘A. regular ‘T-handle tap wrench with 
the handle removed i used in the dell 
chuck, The tap-wrench shank may have 
to he tured down to ft the drill chuck 
properly. The advantage of using 3 tap 
wrench instead of holding the tap direct- 
ly in the drill chuck is that the wrench 
holds the tap at ite extreme end and al- 
lows it to swivel slightly, which reduces 
the chances of tap breakage. The small 
diameter of the tap chuck 2s, compared 
to that of the deill chuck ‘gives added 
Clearance for the tap. 

“The drill spindle can be made revers- 
ible Tor quickly backing up the tap by 


le of a 124n, 
ing, Welded onto 
The valve hinges are brazed 
fast, anda section of small pipe 
Ha the 
The 


Icis on this pi 
jon is 
nipple on each 
when variations of pr 
A light brace 


{allow the tap toe backed ont quickly 


fitting the secondary shaft of the drill 
press with tight and loose pulleys driven 
by a belt from the main line shaft of 
the shop. ‘The belt can be shifted by an 
farm fitted to the press as in the illus- 
tration above—V. C,H. 
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SIMPLIFIED PLANS AND 
PATTERNS FOR BOATS 
8 ood time to start building 


quickly away. The. work will sive you 


Pleasant and’ profitable occupation Toe your 
freek-ends, and. you can eta» much Tun 
out of it anyou will in using the boat 
ext Seaton. The designs below were made 
tcpecilly for amateurs, and simpliied blue- 

| prints and futste patterns are available for 
Each of them, See the list on page BL 


"Hd Cle Foe.. 
THAT SAVES YOU Piety" 


- what's more, these new Champion Extra Range Spark 
_ Plugs are dependable and get extra power, speed and 
acceleration out of any 
engine * * You'll also 
find them the most eco- 
nomical item on your bill 
because they'll pay their 
way several times over 


in the next 10,000 miles” 


FCEAMFION SPARK PLO COMPANY - TOLEDO, 0, « WINDSOR, ONT. 


CHAMPION 


EXTRA-RANGE 


| 192.198:194 Kayak SPARK PLUGS 


SEPTEMBER, 1933 me 


4 SIMPLEST DESIGN FOR BOY’ Ss AUTO” 


see Sone tin aon 
i ier mee coer coe | 
Peper 

he tendency of ont mide, 
car biddces a fomeke thes 
fies, ber, and complcuel 
Tilson Single usd net mek 
feet aed ta ha tt 
mnie ct lige telit 
Someta sutis coalee Ua 
pry oh la 
‘Pramportation the mala 


sim, sono atempt is made to 
‘copy any feature of ‘big aulo- 
mobiles” Tocdentally, ths Wag 
oe bso soul tt it can Be 
Shove tinier the porch or into 
avpare, corner of the. gurnge 
And being 0: small and’ hung 
mrasimim spe af 
he motor 
rr) seems mie 


e Do your walls wen 
need an 
apology? 


Have unsightly cracks or holes 
fn tho plaster. in walls, ceil 

he ree he 

the nit oF bathtub 


‘A fow cent p 
pened foe 9s 
handy puekao 


Mae by Matton Pe Bator 
Company, Hutland, Vt, 


5) ae “ . . 
Rutland ~ IE 


PATCHING PLASTER | SS <i cy) psec) 


For those who are thrifty ht not earelens 


100 Ai, 9" Sormaieee ? $n 


ty HOW TO MIX YOUR OWN AQUARIUM CEMENT 


a Agvamar cement of various types may be 10 parte by bulk of plaster of Paris, 19 of 
SAH Hc Mla Sector HOO | purchased, bat when 2 rae asuariam or inevand. 10 of hart, 1 part of powdered 
cveral smaller ones are to be built there is rosin, and. suicieot boiled. linseed oll to 
‘A Back-Geared Serew Cutting Lathe | Some economy in mivinz your own cement, make a stiff putty. A third formula is as 
Hae 94" Eas i berween centers Cutt | (specially as the ingredients are inexpensive. follows: Red lead 3 parts, litharge 7, fine 
See REDE tag "The Bureau of Fisheries, Department of sand. 10, powered rosin 1 part, and” spar 
Commerce, has used satisfactorily for many varnish ‘sufficient to make a. stiff cer 

Years a cement made as follows: To 10 Is, 

‘of glaziers putty add IIb. dry litharze, 1 Ib 


geese. Ex sot, merely add more of the dry materials as, 
Waters Tc Aud suficient lampblack to sive a sate color. the ‘exact proportions are not especially ime 


SOUTH BEND LATHE WORKS “Another \ecll-knows formula consists of portant 
838E, Madison St. South Bend, Ind, ———e ee : 
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By Laurence J. Lesh 


‘may be obtained with a 
properly designed airplane model if it 
is town in a circle by means of a fine silk 
mad and & fishing rod. and veel. Defects 
fn design o¢ balance ipparent by 
erratic light, and path is 
flrelar and ‘the observer ts always at the 
enter, the action of the model may be 
heeked much more easily "than when a 
model is released for free ht 
‘While models of any size may be tested 
In this way, it has been found that one 
having about a 1-ft. wing span and a total 
Weight of 1 az. is suitable for very. light 
slik’ thread and. comparatively” undisturbed 
air. Such a model may be flown indoors, but 
the experimenter is warned against the car 
Tess use of larger and heavier models, Obvi- 
talest 
Feroup themselves i 
down on the ground 


ye speeds of more than 6,000 feet 
2 mina 


or observ 


solid balsa with an adjustable Toad of lead 
shot inverted in the nose and fekd in. place 
by a plastic wood compotion. The ‘model 
should’ be tested while the wood compast- 
tion is still soft so that the proper weight 
adjustments ‘may be’ mad 


Airplane Models 


WHIRLED WITH FISHING ROD 


at Mike-a-M mute Speed 


‘The design and, adjustment follow usual 
aisplane practice. A slight upturn or negative 
Angle of the tail surface is necessary. for 
Stability at high speeds. ‘The flying line is 
best attached ‘to the wine tip and at a 
point ‘where the model, when suspended. by 
the thread, will kame ‘with the body hor! 
zontal. Since the center of pressure of the 
wing will be at a point about one third 
From the leading edge, this gives us a good 
idea’ of where the flying line should be at- 
tached and how much lead must be used 
in the nove. Attaching a thread to a 
fon the fuselage about one third back trom 
the leading edge of the wing’ will sive us 
another check on. the balance, since the 


body: must hans horizontal in this test also. | 

Before attaching the ying line, it will be 
necessary 10 Feenforce the wing ti 
To which this Tine is fastened, few ext 


coats of cement applied alter the bole has 
been drilled, or a reenforcement consisting | 
of a thin sheet of celluloid, will prevent 1 
thread from pulling down grain through 
bala. A short piece of fine rubber band such 
as that extracted from the core of golf balle 
‘may be tied as 2 connector; in fact, the 
‘model ‘may be flown entirely on a lone 
Strand of thie rubber with interesting rests, 
but the tests will lack the speed and large 
diameter achieved with silk thread alone, a 
i 'has much Tess wigd resistance 

Flying a model biPthis method in a wind 
i real sport and calle for skill and 3 dexree 


mined by timing the number of revolutions 
made ina minute and multiplying this by 

the circumference of the circle flown by the | 
‘model. | 


THE “ONE-HOSS” SHAY 
HAD SOLID TIRES 


++. but you'd want 
Jumbe Balloons today 
. 


Ir woutn be a tough, jolting jos 
go motoring today on the old-fa 
Koned solid rubber tires, Every man 
realizes that. 

‘Yet many men who know all about 
the latest improvementsin mechanical 
transportation are tll inthe dark 

ing. "They don’t know 
‘shaving cream built 
re same principles as balloon 
tier = « + a cream whose thick soft 

ther cushions the razor blade in a 
vrelter of softness » «+ Squibb Shave 
ing. Creams 

Squibb's has two actions. Tt acts 
like a shock absorber for the blade 

makes it glide swiftly, smoothly. 
‘And it acts a» 8 face-conditoner. For 
it contains oils essential to the com 
fort of the shin. 

‘You'll notice a big difference in 
shaving with this modern shaving 


+A fine after-shaving powder for you 
— Squibb Taleum 


7” 


CLIP 
COUPON 
AND SAVE 

MONEY 


| 
| 


-. 


If you want to get the best shine you 
‘ever had and save money too, elip the 
<oupon below, It will bring you a handy 
Home Shine Kit containing a real bristle 
dauber, a genuine lamb's wool polisher 
and a big tin of high-grade, economical 
paste polish. This Kit is worth 50¢, but 
we send it to you for only 25¢ with the 
“*Ftebe tat good pl 

ember that good polish not only 
‘makes shoes look better, but actually 
preserves the leather and makes shoes 
‘wear longer. For most shoes, paste polish 
fs best, but for kid shoes we sugyest 
Bixby's Liquids. If you want better 
shines for lesa money, clip coupon now! | 


2m SHINOEA 
rete POLISHES 


2 9 IoSmvorsttnny Coun, Depts Bt 
{8 Lexington Ave, ew York Clty, Enclosed ed 
$be (tata or ealn) Send te tne Name Kite 
Name, 


Aaa 


city. 


poss 
Hi poke area 
Boe cit 


ing: BEST 


1 EVER USED” 
say thousands 


TS TRANSPARENT 


yz nayback 10 dina tay 


owed wherzipssee Wrke DUPONT Dene 


MAKING CORNER MOUNTS 
FOR “MINT” STAMPS 


IEBE i 2 bepfal eadeet for the grow. 
‘ing army of stamp collectors, One of 
the difficulties of mounting what are Known 
as “mint” stamps (stamps direct from the 
est office) is that rerular stamp binges 
Fannot be wed for sticking them in the al- 
bbum, otherwise the orisinal ‘gum on the 
stamp is destroyed and its value depreciated. 


WARO THIN SHEET BRASS 


ENO BACK 
wince a 
cur oFF END 
cummes 
ioe 
FORMED compLeTED, 
omnes 
peng _| as0um mace 
; \s3) sin asad 
i Saka 
rt 
p) 
CS] 


| ‘The commonest method of meeting this 
roblem is to mount each stamp with the 

id of two transparent corners in much the 

Sime way as a photograph is mounted, 

For the well-to-do collector, the price of 
these corners is insignificant, because approx- 
Imately. 250 stamps can be mounted for a 
dollar, but it is much more economical 10 
imake'the cornees {rom stamp binges with 
the device iMlusteated—G. A. Bex 


Pen 


GRID LEAK CAPS 


SEARCHLIGHTS 
FOR MODELS 


tee male from the 
‘aps of discarded ra 
to eri leaks. These 


SEARCHLIGHT 


are mounted a BINDING 
shown on a small Post 

Dinding-post wut by NUT) 
means of a ¥-shaped 


copper wire RH. 


SIMPLE HIGH STRIKER 


(Continued from pace so) 


the striking arm and have to St under the 
counter and around the brase wire track 
Tn setting up the striker, the bace i beld 
sith long “spikes driven into. the round, 
‘The upright is supported by two narrow 
boards with bent anzle irons screwed to the 
nds. as inthe small drawing. At the top 


Haw lights are made 


| these ‘supports are bolted to the uprizht, 


and at the bottom they are spiked to the 
round, 

‘Alter the device has been set up, the ten 
sion of the wire track may be adjusted so 
that & heavy hit by agyoune boy will send 
the counter well up toward the zomg. If it 
is too slageth, the track may be lubricated 
with vaseline. Only a very strong hit should 
be allowed to shoot the counter up far 
enough to ring the bell, but this can be 
egulated to suit the agts of the children 
using the high striker 


Wanted ... tom 
Model Railway Fans | 


shore articles, ines, suggestions of interest 
tool thowe who have a miniature raioad 
tem or intend to buld one. Each item 
oud Belge whe re ee 
‘Fhe wer shoud we exceed 200 wos. 


TOOLS AND MATERIALS 
FOR SHIP MODELS 


(Continved from page 61 
reses. Whatever wood you use, be sure 
that the upper, oF deck, lit 1s straight 


trained and of a good color, unless 
foing to lay a separate deck, 
For deck houses and pieces of that sort, 
I find whitewood (poplar) excellent; it 
cuts nicely and takes stains or paints well, 
prefer staining this wood to using mahoy 


you are 


fany oF oak, because ‘with them the gral 
being more prominent, 


‘out of scale, Gu 
for such purposes 
i, strong pieces such a8 
fimberheads, catheads, and the like, Holly 
‘wood is even better for such purposes, but 
Ba ile harder to ‘work, For al ery Small 

ts, of parts that require careful. shap- 
Ing or ‘carving, boxwood is best because it 
is alm less; however, it has slight 
longitudinal strength. For anything. to be 
bent, such as ribs, Iemomwood  (deeame) 


fs excellent, Strong Spars can be made from 
this wood, though ‘they are usually” made 
from ‘birch dowel sticks, which are tough 


and can be bought nearly to the required 
se. 


Th addition to wood, one will require sev 
feral sizes of cord, Tight-laid linen cord Is 
By far the best, because it lasts Tong. and 
does tot tighten’ and slacken so rauch with 
the weather. IU can be bought {rom model 
supply howies or at fishing tackle stores, 
Where itis required black, it can be dipped 
in any water soluble household dye, but 1 
prefer a dye that is soluble in alcohol. 

Several sizes of wire are “need 
can be bouzht in. small spools as required. 

‘Chain can frequently be picked up in the 
ten-cent stores in the Form of locket chains, 
eyeglass chains, or bead threading chains 

‘The rest of the material is mostly odds 
and ‘ends—tewing ‘cotton and” silk, pin, 
Deedles, scraps of brass, and, if you 
celluloid or fiber for mast tops, caps, and 
Similar pars. 

Tn addition to such tools and materia 
you will need some tracing paper, carbon 
paper, thumb tacks, and dividers, and, If 
You are going to do any redra(ting, a draw- 
ing board, T-square, triangle, and’ dividers, 
A Bexible ruler and weights are a great aid, 
And one-of my most constant companion! 
is'a pair of proportional dividers. 


REVENGE MODEL SHOWN 
AT WORLD'S FAIR 


Suir model makers 
Scarxer Mosritty exh 


's Fair will have the rare privilege 
‘of examining the original model of the Eli 
bbethan galleon Revenge, which Captain, Me~ 
Cann, author ofthe preceding article, designed 
and built for this magazine (see P. S. ML, 
Apr. to Aug. 33 jaues). It is an exceptionally 
fine example of craftsmanship by the man 
‘who has done more than anyone ele to pop- 
Ularize ship model making. He is now at 
‘work on a new model for our reader 
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Model Locomotive 


BUILT FROM JUNK HE Colonel tried to be kittenish 


but the result was catastrophe! 


. ‘There is one tobacco that domestic 
Runs Back- -yard k alway rom vs Km) 
pest aati 
LIHOVGH bulk rom mai cot- were ahem rom an ld sliding doe tae ‘With Sir Walter Raleigh you are 
A eS ts RNa Ny tae loot panmed a int poke 
Why the “almost”? Simply bree 
‘no tobacco can overcome the ap 
of a foul, unkept » Ina weg 
preserved briar there is just nothing 
Tike the satisfaction you get out of a 
‘bowlful of Sir Walter Raleigh's fra~ 
geist, od mixture, leept fresh in 
old foil 
‘Your nearest tobacconist has this 
orange and black tn of rare Kentucky 
Burleys. You'll agree with thousands 
of particular smokers that it's the cat's! 
Doors & Wifes Toon Carson 
pan ly bag 


‘allway. patronized by ci 
The mcttborbood. 41 long aed eh 


0 th 
"To drive the locomotive, an old washing 

| mach 
tp 


Send for this 


FREE 
BOOKLET 


SEPTEMBER, 1933 ” 


joo i 


| 
WOULD HAVE SAVED 
THEM FROM POVERTY 


seetesesess 


ESSERE 


sa! 
F S885e3 


Ship Model Fittings 


SAN inteoduction 

to ship. model 
‘making, you could not 
fig better tham build a 

‘miniature of the 

'S.vdians polis 
with the abd of our 
ew Popular Science 
Homecratt Guild con- 
struction kit. It costs only 81-50 
and contains a block for the hull 
Sawed "appr 


N0.2) 


Units, turrets, tower 
eboats, and mila p 

metal for the rudder, anchors, 
propellers; three slzes of soit 
Wire. for’ the” masts, derricks 
uns; casein clue, and three small 
Potties of high-grade enamel pre 
Jared especially for this purpose. 
blueprint showing all the paris 

N size is included. 

"This neve it is marked JT in 
the st below. ‘The other ite 
available are abo listed. Each is 
accompanied by instructions or 
blueprints, 

AC Whaling ship model Wan- 
dderer Ml the raw materials— 

‘wood, wire, ‘fishing. line, chain, 
celluloid, and everything bout the 

ints, Copether with Blucprints 
| Nos. tsi,"152, 185, and 15%. The 
inal is 2044 Jn. tong......8690 

‘AA, Same with hi 
saved, 740 
'D. Spanih galicon ship model, 2 in. Jone 
All the rave materials (except pints), 
priate Nos. 46 and 47, anda booklet’, 648 

DD. Same with huil blocks shaped. 695 

E. Battleship model, USS. Tesas, 3 ft 
Jong Ail the ay materials (expt ints) 
and Blueprints Nos. 197 to 200... 

TBE. Same with hull lite sawed 

‘Liner Manhatten. All raw materiale 
(except paints) for a simplified miniature 
model 12, long, and Blueprint No. 204 1.00 
. Elizabethan galleon Revenge. All raw 
materials (except paints) for a model 2 
Tong, and Blueprint 

‘GG. Same with hull blocks shaped. 

HH. Cruiser ‘USS. Indianapolis. Ali raw 
materials (with enamels) fora simplified 


‘in. wide, and 2434 in. hidh ever 


0. assemble 530 


of Manhatten 


Homecrats Guilt 
ft Nese Wort. NY. 
Trae send te Ri toe 


————— 
(hice pint wame very cies) 


BYR ofa egy ant ae 80 
sf eat shipning chaears We pena 
‘potas tat ach nde and C6 
‘et bu pou ender ©. 0° yu il 
deiner the era thurs 
elTnd ice shih amet nF cence 
Pd’ H canwot beseat C0. . Tanner 
nae calf to teedcs in the Caled Sates 
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BLUEPRINTS 


wo aid you in your Home Workshop 


‘0 ASSIST you in your home workshop, 
Porvtan Sciesce. Moxrmuy offers lane 

blueprints containing working drawings of a 

number of wellstested projects 

prints are 15 by 22 in, 


‘type and follow the titles, When two oF 
more numbers follow one title, it means that 


Flying Airplane Models 
Bremen (Junhers. 4) 49 
Lindbergh's Monopiane, 3: 4 
Nieuport XVI, 2m, 10-1 
Rise-ofl- Ground Tractor, 3 
plane, ‘Tractor, B0-ny #7. 


nt 
Wink’ aise pas 
Saibon- Morbo, Combination ‘sie 


{ull sae patterns 


Furniture 


Rookeane Simple 
End 


Haneing, 77 
Toda 


Miva, 
Mult ‘Scand, Polling” 734 ii0a 7 
Pier Cabinet and. Corner Shelves, Ta 3S 

(9 Cabinet, Console, 20.71 & 


fate Folding. Bi EH 
"Beer tt 


Radio Sets 
Ample, Thee Stage, AutioFreueney.42 28 


‘Amateur Radio, "Teanamit 
AUSWSte Boreanle Be 


there are two oF more blueprints in the com- 
plete set. Ifthe letter °K follows a number 

[indicates that the blueprint or set of blue 
prints Ib accompanied bs. photozraphicall 
Ristrated instructions which supplement’ the 
drawings. If you do not, wish this supple- 
ment, omit the letter "R” from your order 
and deduct 25 cents from the price given. The 
{instructions alone are sold for 25 cents each. 


Ship and Coach Models 


Bark, Scenic Wall-Model (13% 
Bittonipny f, 8 Tener Hal 


swith Controls, 114 
‘Te-cawed. 8 
te 


Popular Science Monthly 
381 Fourth Avenue, New York 


Send me the blueprint, or blueprints, 
numbered as follows: 

No.eses Novessee 

No....-. No. 

Patterns for 


Reprints alone for 
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| SAVED *4% 


And convinced my 
neighbor iat 


Can be Easily and Quickly 
Repaired with PLASTIC WOOD 


My neighbor was skeptical, “How could 
Plastic Wood repair a damaged fender?” he 
asked. I'd show him how. Besides, I wasn't 


Seago she ee atenmerng jo Nox 
peda Ld ak you epi 
away theloonepaintand ost, built 
% pine dt ‘wth tia layers of Plastic Wood 
‘vas slighly higher han the crown of 
the fender, Then I sanded ie dows, sngry 
tnd evenly, used a lite touch-up blac 
wax “and'f had a new fender, & full pound 
{in of Plastic Wood cost me 81:00, Inaved 
$$£00 and convinced my neighbor beyond 
doube especialy when T showed hm the 
pictures you above, hy youngster snappe 
hem for'me"™ ee 
(Get ite= you ca owner who ir sae 
bills 


the Roe, Pate Wood bth anwar to a 
andy mas prayer, Comes in tubes (3) of 
ins (lb) and inne deren color 


Take This Handy FREE BOOKLET 


In short, don't be without Plastic Wood, 
are fo bune 

dred ways thisamaz. 
fox patel which 
hardens like wood, 
They reall described 
sndpicaredina bis 
FREE booklet wate 

i for yout now— 
justmailtheeoupon, 


| Dest. FS.9, Cincinnati, Ohio 
T sacketttehe FREE nor ing 
booklet "00 Things wo Do Wich 


How to make 
working models 
that W-O-R-K 


‘Lionel, master ule of miniature ele tains 
tnd motor, now fers you a mareeous opr. 
‘inky Today you can buy thse mens Lonel 
motos scparitefrom Lionel eens Trlaw 
‘Meth ta sive your power teatime with 
‘tein mad Angone who experimenting, 
Tin ol wing ih sam 


there ‘powettel minis jootes ther ea Be 
‘uted pam to dt fobs heat iy pat 
Toma ut: Sonne arene ike ‘alt 
smut exci be Soe tal Fo 

Ne a 
Specks teal en ire 
Foe tear ving fall ett 


LIONEL MOTORS. 


Line Corps 18. 26h St, New York City 
‘Send me eto Line Bs Motors 


harper Minela, NY. 


12and 15in, | 
Flying 9 


coe MODELS ix 


== $0c | 


Wilson 


Fold-Flat 


Always mention Portt.ar Sct 


MontHty when answering adver- 
tisements in this magazine. 


YOU CAN PERFORM 


Mystifying Stunts 
ith this homemade 


Repulsion 
Coil | 


screw-stock steel a distance of 54 in, and | 
Screw one hexagon nut into place. Place the 

foil form over the steel tod and fill the 
Space between the rod and fiber tubins with 
pices, of No. 20 gaize soft iron wire 114 in, 
long. The Tast Lew pieces of irom wire should 
tbe forced into place in order to secure the 
form upon the: steel, rod, 

Tiace the end of a length of No. 22 double | 
colton covered wire throush the inside hole 
im the washer and wind eight layers upon the 
form. ‘The winding ‘can be facilitated. by 
placing the rod in the chuck of a hand dell, 
4s shown in one of the photozeaphs. Shellac 
the coil and cover with a layer of heavy 
Japer to sive a Bnished appearance. 

‘Mount the coil on a wood! bare as shown 
Jn the drawing. It will be neconary 
‘countersink the mounting hole Inthe Wood 
to provide a space for the hexagon nut next 
to the coil end. Mount. the push. button, 
Which consists of two strips of No, 26 fake 
pring copper and a piece of 5/Tbcin, dowel, 
Inthe approximate position indicated in the 
drawing, Provide terminal screws, and con: 

ect up as shown, Place rub- 
Dersheaded tacks at the cor 
ners underneath the base, 
ince the layman generally 
thinks of an electromagnet at 
ing only the power 

1 brief explanation 
Thow the call operates: may 
te of interest, When an alter- 
nating current flows through 
the winding of the coll, the 
‘magnetic field produced flows | 


oe: 
By Kendall Ford 


{CTRICAL, experimenters who have 
cen large repulsion cas demonstrated 
in college or school laboratories have 
‘often wished to duplicate the experiments in 
theie own workshops, but have hesitated on 
fceount of the expense involved. ‘The fepule 
Sion coll to be desribed, bow = 

fever, maybe built fora few 
‘ents and will provide no em 
of intereting and novel ex 

iments 

othe is connected to a 
transformer giving from 6 10 
10 volts ‘Thea, if am alum 

fuming about S/10 in. in 
diameter and. sf in. wide ie 
Blaced over the vertical steal 
fod, i ‘wil be expiied over 


the’ top with "considerable upward throueh the core one 
force when the push button Mant and downward. the 
fe prewed. It the ring i Aine chansing masnetic 


deopped over the rod while 


‘through the alm 
the button is being pressed, 


foe eed tes ce 


wil "oscillate" upward and Fent in it that is opposite to 
downward and Snally come to the current flowing tn the cal 
rest. about halfway up the The current’ Mowing in the 


fod, Placing ‘one ‘paleo 
Dermanent magnet’ near the 
ing while it is suspen 

fate the rine to rotate rap- 
fae. Revers 

weil cause the 


nly: the sted rod’ to protrad 
‘fleets will appear very mystifying to 
the uninitiated, 

‘The form upon which the coll is 
wound consists of a. piece of fiber 
tubing $4 in. in outside diameter and 
13g in. long. Mount a fiber 
136 in. 


‘or lower one—should be 
the coil ends to pass throws 
the end of a 12-in. lensth of 4-in, 


Get eS 


A FLYING START 


70 SUCCESS 
IN AVIATION/ 


Greatest Guide Book 
Ever Published 


THE AVIATION MANUAL 


‘This Book will save months of time nnd hundeeds 
‘of dollars Uy giving you a thorough ground tra 
{ng in Aviation. it nether 
‘olng’ to be a" pilot, mechanic, tadio 
‘Avlation ‘Bi 


50 diagrams and ila 
ie eld 0 expertly that 


LOOK AT THIS 
LIST OF 24 FULL 
CHAPTERS 


ropa’ —Wind "and 
cela His Plane 
Tent Fiping—Layine an 
‘Air Coursee—Ate Trae “awa of Aviation 
‘The Aviation Alanuat fe edited by Liew. Ce 
sander John We Iseman. (8, XR. 

‘ver $.000 fying hours to is ered 
Eompagding oflcee of sadeon 
'S Naval Reserve ot 


REGULAR PRICE $5.00— 
NOW ONLY $3.95 
With Your Nase Is Geld On The Frost Cover 


ing sets up a magnetic Geld which is, at 
‘any instants opposite to the field produced 
by’ the coil’ winding, consequently ‘the ring 
& foreed away from the end of the coil. 


A cotaway drawing 
fd view of bowers 


BOTTOM View SHOWING HOOKUP 


HINTS ON REMOVING 
OLD WALL PAPER 


For those home workers who do their 
‘own wall papering, the following suggestions 
may save ‘considerable labor. Tn repapering 
rooms, the old paper should always be. re- 
moved to make a good Job. A great belp 
in this matter is {o add saleratus or baking 
soda tothe water before applying it to 
the walls. “About a tablespoonful to the 
rallon is about right, The water should be 
hot so that it will penetrate better. The usual 
way to apply the water f with the paste 
brush, but this fs always a more of less sloppy 
job. A ‘far superior method is 10 
Ondinary ganden sprayer desizned for 
ing insecticide. These hold about 212 
liquid and may: be fitted with brass extension 
pipes that will reach very clase to the ceil 
fing. and enable It to be sprayed from the 
floor. An average room requires only 
five minutes to spray, including the ceil 
Ie is Heft until the water is absorbed 
then given another spraying. Ueually two 
treatments are sufficient, and the paper peele 
‘off easly. This is avery easy, quick and 
lean method. 

To remove the ceiling paper, it is well 
to have tio supports on which a heavy 
lank is placed. ‘Then the worker mounts 
this and, starting at one end with his scraper, 
walks to the other end of the plank. ‘This 
fakes off a whole strip at once and is a 
simple way to do this awkward and annoy= 
ing overhead job —H. Catowet. 


FISHHOOKS FORM DAVITS 
FOR WARSHIP MODEL 


Davrrs for the Porcuar Serrsce Moxraty 
model of the U.S. S. Feras can be made from 
frdinary fishhook:. "A portion of the hooked 
fend is cut off and the davit ie screwed to the 
ship's side Uhrouzh the eye at the other end. 
itis then a simple matter to tie and glue 
the threads trom which the beats are Sue 
pended. As battleships customarily carry their 
Beats swung outboard, the davits should be 
set facing outwards—E, Trovr. 
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As.600D «i 
it, LOOKS 


Just examine o U.S. Giant Chain Tread 
‘carefully. Feel how well i's molded, how 
mode. Notice its full, deep: 
buttressed, black treod—its gleaming, 
permanently-white sidewalls. Inside and 
‘out,the U.S. Giant Chain is really buill— 
‘ond it's just as good-looking asitis long- 
weoring! A pair of them will make your 
bike look like © million dollars — and 
will lost longer thon any bike tires you 
ever bought before! 


Get all four of these features 
in the bike tire you buy. . « 
Construction 


Anpesrance.. udev cermneny whi 


United States Rubber Company 
Wortts targest (G) Producer of Rubber 


U S. Giant Chains 


with the GRIP thot mever =! 


A SCIENTIST’S 


Microscope, 
| 


for the 


Amateur 


ERE ns reason 
ably low price 
microscope, thesame 
sthove ted by ad 
‘anced scentsts in lgge commercial, edocs 
Tonal, government and research faboratores 
‘Takes all acewortes for mom advanced work. 
One model takes two another takes theee ob: 
Kgs dot reeng nove 

fgnifcation depends ely upon optic you 
tele. Equipped with boch coarse and’ Ane 
{ajontment, Joe che msrument forthe ama 
ica wo nkends to dele no the mutes 
‘fadvanced microxopy! Priced Irom $71 up 


Meerucpe FS 


Use the coupon below for complete details, 


PD aon a Risa 
AUSCH € LOM BI 


Eee 
pietcerrien ee 


200X MICROSCOPE $2.95 


Always mention Popvtar Science 
Montuty when answering adver- 
tisements in this magazine. 


cS 


| LUGGAGE MAKING ON KITCHEN TABLE 


‘Continued from pase 62) 


to keep the contents dry in a heavy: tall 
storm. The estimates of various lursaze and 
leather goods shope for a similar specially 
made article ranged {rom $35_to ses. The 
case. illustrated cost “S816. Actually two 
‘ases were made—one for a friend—s0 as to 
we up a whole ‘Since that time 
prices have fallen, so you will not have 
to pay as much as the following figures 


LAIN ravet pigskin, 1894 99. ft. at 45 
cents, 8.44; "plain. inst. steep” skier 
(spit sheepin), I8'sq" ft, at 8 ten, for 
lining, “S184, snap Ycks, nickel pated. 
S224; 2 ramet handles with lip 6254 pa 
No. i broad hinges, @ tents; 10 brave ball 
feet, 10 cents; 1 eel pure linen sewing tei 
20\centss 1 ball rutet-colored shoemaker’ 
ean § cents; T cam botesrede legid pue, 
S11 he Sein, Nov 17 FH wire ma 18 
aborted pit rivets, 10 cents 15 an. 
three-py f at 6 ces, 9 cent 
two case, S131. 
“The whole job. weas dose on the kitchen 
table with small hands, lich hammer, 
feavy hammer scree driver trycuqunrey 
hand dri tule, sraighedse, leer Lite, 
tn leather buriser, 

"The foundation, 2 Complete box, was made 
from J-im.thre-ply fr Al Joints were 
iy" ged as wel as tale. The Soe 
Provided with compartment in the hid Yor 
Uaroete and folding tray for tools and smal 
scteworien No detailed description of these 

tien a thy wee dnl fo wre 
fect purpose, One feature, however, may 
AeSot Interest The trayy which father 
fovea waned a The. cetera 
Ecjuipped with claps 0 that It canbe fl 
‘over ad wed a teparate salt carsying 
te An pation a then mich, we 
seret Yor ather-purposee—tor" example. 2 
man’ tot kit im a butewe 

"The de to: which the handle is attached 


the back; 
the lng rrtace ofthe Bi wile ale he 
top, and the opposite side the boitom; the 
bother two wurfaces are the ends 

‘Note that. the ends and front pieces of 
booth body and id are beveled om the cigcs 
where tid abd body meet and that 3 space 
proximately $4. an. wide. ie eit. between 
the Tid and body when the hinges are a 
tached, {allow for the thickness of the 
Kater, ih well-ited,Snap ck the 
leather covering is compressed tixhtly enoush 
to prevent moisture entering even in rather 
hea’ rainstorm 

“The hines are put on reversed from their 
sormal postion 0. they” wil not. require 
ounterdnking, which would. weaken the 
fuses Tt is nceemary {o.bevel” the back: 
piece to sishtly more than 45-des. angle 
{o allow the Iid to open. The hinees mast be 
broad enough to allow the rivet hole: to 
‘lear the bevel. Spit rivets are wel to at 
{adh the hinges and other hardware 

‘When the foundation case. completed 
and the slue firmly set, you are ready to 
Apply the leather covering: Kecp the bent 
Covered with dean wrapping Papers. kesp 
Sour hands clean; and do every part of the 
‘work with particular care 

Tay out and cut four templates as shown, 
modifying the dimensions, of cours, i 3c” 
fordance ‘with Sour particular Job. Try the 
emplates om the box If they” Bt, la the pis 
‘kin on the bench sith the Erain (hair) side 
top and select the part with the most attrac 
tive grain for the top. 

Turing determined the proper distribution 


Templates on the hide and cut out the piece 
for the top. The best type of knife to use is 
that which leather workers employ” almost 
universally. The least dullness wil result in 
a raszed leather, edge. The bevel must be 
fcqual_on both sides of the blade; any in- 
quality wil caus the nie to det ofthe 
cutting’ Tne 


fof the leather, mark off the outline: of the | 


uly triton the 
ahs fa tc ths s 
Fequieed by the directions on the ca, Place 
theeut-out leather im kewsrm ‘rater tor 
ew seconds until the uniform darkening 
ah lor dices i tesa hou 

low it to drain while sou apply the glue 

Bezinning atthe bck, apply the ue with 
1 brash in thin cont fo am area extending 
trl across the top of the cae an about 
halt the width trom romt to back Covering 
too great an aren at One ime wil allow the 
the to ct party 

Tay the eather in place being careful to 
rege sty at fh te an care 
sd smooth it into place, working prin 
itt the dei i whch the sh as 
flied sd Toreing the excess te rom unde 
Feith Toward the dees Apply the et {0 
the remainder of the top surface and smoth 
the leather down over i 


| 
fe 
| 
| 


FOW luc the Jeather on the back, ends, 

and front as far down as the edge where 
the tid _mects the body of the ease, It eu, 
hhave cut the leather carefully the edges Will 
meet and butt together at’ the corners to 
make a neat, square Joint 

Let the ele set firmly’ (a matter of a few 
minutes with the type which as (0. be 
heated) and then trim the edges to the proper 
angle to turn over into the inside of 1 
fase, Be careful to make the corners fit up 
clon rth ir ove he ae a he 
‘wood, Glue the edges in place on the edge of 
the wood and inside 

‘The leather covering for the body: of the 
fate is now cut and applied in the same way. 
The large piece covering the back, bottor 
and front should be applied frst, and. th 
fends afterward. In the back, both’ the boily 
land’ id “covering should come ust tothe 
‘edge of the hinge bevel and showld not turn 
ite it, 

‘When the glue has firmly set all over, it i 
time for the sewing. The materials requited 
are an aw, ruset-colored shormaker's Wax, 
and linen sewing twine somewhat smaller if 
‘diameter than the (rine that Used for tying 
‘up tundr. The trae must be of ure nen, 

ro prepare the twine for sewing, take a 
suitable length for the seam to be sewed and, 
hholding it about 3 in. from the end, lay. the 
fad down on a nayrow Srp of ood, With 
the square back of the knife, rape from a 
point some 2 in. from the end toward the 
end to taper the end. Treat the other end in 
the same way. Then, holding a piece of wax 
between thumb and’ finger, draw the twine 
from the middle toward the ends successive 
| until the whole length is covered with was, 
Hiald the twine 6 in. {rom the end and roll the 
end with the other hand on the bench until 
itis smooth, round, and tightly twisted, This 
twisted and waxed end will enter an avi hole 
4 readily as though it were armed with a 
neat 


A bulletin has been prepared giving detailed 
initractions for arsine, applying the hi 

carr lining, and fishing the case, This ‘ill 
be sent free upon request to any reader toho 
inclowes @ self-adderssed, stamped. envelope. 


POPULAR SCIENCE MONTHLY 


Free Catalog of 
Woodworking Tools 


Ray, 208 ne af eta” Outs 


‘Oder uid Easy Parent Pare Sova 


‘SHIP MODEL FITTINGS} 


‘BUILD THE “REVENGE” 


‘A.J. FISHER 
1100.3 tower taylan eh, 


Every Man Out 
of a Job Can 
NOW GO INTO 


BUSINESS 
for HIMSELF! 


Write to Popular Science Monthly sboot 


mee Sea re eae 
aii, Seti rest 
ier aeey erp oe 
Show your copy to others and take orders. 
Beyer air a esse 


Some agents tavel Al over on ther Progts 
Sed id Pak Seco fn. We 

ctils of this good basiess plan 
‘be surprised atthe money Jou ex 


Sign and Send ‘This Coupon 


Popular Science Monthly 
381 Fourth Avenue, New York 


Tell me how 1 cag sake money sep 
Sting Prpuar Seewre Stony 

eos 

cay - Sate 


MICROSCOPE MOVIES “ 
SEEN ON A SCREEN 


(Continued from page 4: 


t:dge of the are mounting block. One of the 
Screws oF bolts for holding each coil in place 
an be used as a terminal for the current sup= 
bly. To protect the upper edge of the wood 
Support from the intense heat of the carbon 
ath it in metal or asbestos. In fact, you 
‘an improve the construction greatly by sub- 
“Situting a piece of sheet asbestos for the wood. 
As indicated, the electrical circuit consists 
of a suitable resistance, either fixed or vari- 
able, placed in series with the arc and the 
house lighting circuit, 


HEN you have completed the sheet 
metal housing for your arc light and 
have fastened it ia place With a single pivot 
bolt, im such a way'that it can be lilted free 
st the carbons, you are ready to make the 
final adjastments on your micro-vivarium, 

Fill the cooling cell with tap water, plug 
the cecuit imo the house supply, and ad 
just the carbons for the best arc. He sure that 
the bright point of the are lines up with the 
lens and aperture. Then, remove the con- 
‘denser lens (B) nearest the objective and slide 
he other condenser (A) ba 
is rail until the spot of light striking the 
back of the aperture plate is as bright as 
you can make it, 

‘Leaving the lens A in that position, re- 
place lens B and adjust it until the spot again 
Feaches its maximum point of intensity. The 
beam of light passing through the conden- 
sers, the cooler, and the aperture then should 
bea belliant spot on the lens of the objective. 

Having made Uhese final adjestments, you 
are ready for your fit magic trip through 
an enlarged microscope Tand. Althourh the 
‘ordinary specimens in your slide library can 
lve used in your micro-sivarium, the subjects 
they contain are dead and present none of 
the beauty and motion of the living variety 
Besides, you can make up special aquarium 
sides that will show you the living’ things. 

1 you were success{ul in your attempt to 
capture the wily Volvo Glabator described 

' previous article (P. S. M July "SS, p. 


first microscope movie. All that it needed fs 
4 glass slide of the type baving a shallow well 
‘round in its upper surface and a small cover 
plate, Aquarium slides are simpler to as- 
sembie than the cold storage variety. Place 
the water containing your actor in the well 
of the slide and slip the tiny cover pase into 
place. Capillary attraction” will hold it in 
place without the aid of cement. Then place 


‘which is about six feet (rom the projector. 


‘OU can make up your miniature projec 
tion aquariums as you need them. The 
well slides and cover glasses are so inespen 
sive you cam keep a supply of them on hand. 
‘You can even store your specimen slides from 
day to day without killing the orzanisns they 
hold. Simply slide the cover plate down a 
so the rim of the well is exposed. A drop 
rater taken from the same source as the 
frizinal placed over the opening each day will 
Keep your captives alive and healthy 


FENT month we shall be back again in the 
1ods, om the trail of the amazing m= 
, the maldlike organiims found om de- 
‘aying frees. Varied, fascinating, and bafling, 
these organisms, een under your microscope, 
ll opem to you am entivrly mess wniverse 
‘here the life Jorms are mrither vegetable mor 
“ieimal. In the October isiue, the manner of 
finding and studying these strange creatures 
Sill be described and mo microscopist wil 
‘Sunt fo miss this revealing article. 


Shown ray for we 


Real Fun, Here! This 
Course of Experiments 
Free with Microscope 
Tite Gem Mirae taentingun tin 


Ric ning for Sth gn Now a0 no ar 
coon er ih ie id 


Gove yp raked tye) 
Sto Hea? Serpe 
feosnted pe 

Eenerimet 
Meera 


MIF Literature free on request 


Fay Shc ocontan ne 


EE SALE 5 Sad a 


Sate 


‘ree aBCa GOP CAH tae Btw Toh. 
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ecrets of Success) 


& 
ORIES THAT WILL HELP YOU GET AHEA, 


Waiting for You! BEATING DEPRESSION 


AT SIXTY-FIVE 

‘You high school graduates who TLLIAM M. 

srelehccbe nets Oa Wee 
My N sixty. 


A Real Job Is | 


You college students who had to te, 
fier a Sear oF two Gal oun ins in he 
at to work.” He had 
been employed as an | 
electrician all his life 
and once owned a 
Bateset beeen | 
The depression | 
ousted him from a | 
job, he had con- 
sidered secure for life and he found him- 
Self out in a diferent world, with just a 
few dollars saved, no relatives or friends 
to whom he mighi tun and unable to do 
Any strenuous labor. Day after day he did 
‘what thousands of other men like him- 
Self were doing: tramped the street from 
morning until night for a job that never | ' Sia Nit 
‘You wouldn't pass up a Drafting job if you | Seemed to materslize Sanne 
realized how fascinating Dratting work ls— youth he had been keenly inter- | ™ 
ested in photography. As he advanced in | ao» ». ate Stee stmesaemn rater, 
| years this interest changed from a mere |= 
‘novice’s thrill over taking a good snap 
shot to a desire to understand the mys- 
“Ty se fe you: | teties of photographical technique. 
‘ina how ety'and | "Suddenly his mind turned to that hobby 
(xhhowt | of his. He recalled having read once that 
rewspapers and magazines buy photos if 
inant h may fone knows just how to take them. = seer titeee 
Liat ef Local Students and Graduates. Wil | ‘The next morning he called on a news- EAR SES Hr, 
0 Bech and aie whoa | paper friend and explained the situation “ 
shots tiaB ite Was | terbim. "On pour ay ome” sd he | He 
(meaty ch expres newspaper friend. "stop off at the library. | So men 
| and look at a few copies of trade maga- | TRI-STATE COLLEG 
zines,” "What I mean,” he explained, CRORE In 2 YEARS 
es that go to bakers, butchers 
Read them. Look at the 
ox and then go out and take photos 
tell the same story.” 


JOLAN went home that evening and 

‘did what his friend had suggested. 
He went over the magazines and he found 
‘out for the first time in his life that each 
‘magazine tells everything in its particular 
field that might interest a reader. In the 
haking magazine there were pictures of 
new plants that were just opening; pic- 
tures of bakers who had made money with 
some idea or other. Inthe plumber’s 
magazines, pictures of conventions, local 
al gatherings and news. 


PRATT INSTITUTE Dolan recalled a Targe baking plant that 


was opening a few blocks from his home. 
BROOKLYN, N. 


The next moraing he grabbed his camera. 
School of Science and Technology 


weet down there, tok one shot of the out- 
ENGINEERING side, one of the interior and luckily enous! 
‘Mechanical—Electrical—Chemical 


the builder and owner were there and he 
asked them if they would mind. being | = 
snapped in front of the plant. They didn't | Always mention PopUuLAR SciENcE 
mind, and Dolan got his pictures. He de- | ; 

WMoped and (Contiied on page 47) | MontHLy when answering adver- 
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BEATING DEPRESSION 
AT SIXTY-FIVE 


‘ontinued from page 86) 


printed them and then sent them to the 
Baking magazine he had been reading the 
night before. Thee days later be received 
A check for twelve dallars and 3 letter 
from the news editor asking for more 

Dolan averages from twenty (0 thirty 
doors week by taking pictures of Unie 
Sual ‘window displays new plans, new 
Sores and men who have mad good pr 
fess in thelr particular Tine. during. the 
depression. 

Utne equipment is inexpensive,” Dolan 
told’ me recently. ""Any man can bay a 
food sed camera cheaply. Later, when 
fer begins to make money, be can trae 
iti for a new one. Developing and prin- 

prices have fallen and is cheaper 
torhive someone che do the more import- 
ant_and: messy work, Tt gives a. fellow 
Tore. time to” go around and’ get more 
pletures.” 

Dolan is now taking pictures of the ol 
eat hounes In his home town and expects 
{o sell them to 2 local newspaper for ite 
anniversary edition}. Cy New Vork 


“FAIR EXCHANGE” FILLS 
FURNITURE NEEDS 


HERE are 
many | ways 
of solvingthe 


depression 
lem. Some find the 
old solutions serve, 
and some invent 
new ones. One of 
the most practical 
and successful new 
answers is “The 
Fair Exchange” on 
Beacon Hill in Bos- 
combination of antique shop, se 

ihand furniture market, apartment f 
ing bureau and idea ‘headquarters 
‘The Fair Exchange” came into being 
fall when Margaret Stephenson and 
Lee Shechan were in the throes of finding, 
furniture for their new apartment. Tt was 


so difficult to find cheap furniture that 
they suddenly wished there were some- 
where they could go for help. With the 
wish an idea came into being. Why not 


Culties could rent attractive furniture 
cheaply? 

‘So. in the teeth of the depression, and 
disregarding all advice to the contrary, 

ss Stephenson gave up her job in a 
law office in order to open a shop; Miss 
‘Sheehan kept her job in an insurance of- 
fice so that the concern would have a 
little money for operating expenses. They 
rented a small shop, into which they put a 
few personal possessions, a few simple 
antiques, and then started out to look 
for attractive, cheap furniture suited to 
the ‘special ' (Continued on page 88) 
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Secrets of Success 


MEN ALSO GO 


Avrowoniie manufacturers do not dis- 
card engineering principles once they 
are proved—but they're constantly 
bringing out new models 
2 lesson in this for you 
Experience is an invaluable asset. 
can become a Hability 
nizes new-model prob- 
Tems and adjusts itself to. them-—ex- 
presses itself ina modern way. The 
problems of 1933 cannot be solved by 
1920 or 1925 methods. Or even the 
methods of 1929. The man who suc- 
ceeds today must keep up to date! 
How can he do it—how can he ac- 
ire the training that will always keep 
hin in step? 


INTERNATIONAL 


CORRESPONDENCE 


OUT OF DATE! 


All over this country today are men 
who can give the answer. They are de- 
voting their spare time to study of 
Toternational Correspondence Schools 
Courses. Some of them are new stu 
dents, many are former students wha 
‘are safeguarding themsclees against gre 
ing out of date, No other educational 
institution in the world approaches the 
field of expert instruction that this 41- 

old organization provides—and i 
1s you to consider its help in aiding 
you to handle your job better and build 
a future for yourself in this year of 
golden opportunity! Return of this 
coupon will bring full details. And you 
will not obligate yourself in any way: 
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“FAIR EXCHANGE” FILLS 
FURNITURE NEEDS 


‘Natur ‘will pick the men with most ability. ‘Continued from page 87, 
SSS sta pret ae ee ee (Continsed from sets £2) 
pian ie miseries tule aay 
Sieh Rae ce 


needs of the apartments that cluster thick- 
ly on the back slopes of Beacon Hill 


‘YES—Pay-raises—TODAY! Beacon Hill apartments, the owners of 
‘The Fair Exchange” explain, present 
‘unusual furniture problems. They are apt 
to be lacking many things, while rich in 
int you ean do. Unusual features such as fireplaces, So in 
‘Adige slo tn send you flt details abort our new | addition to the usual iables, chairs, beds 
Soult meet faday"s demands und cpportaniice ais | ‘The Fair Exchange” finds a 


demand for odd pieces of 
andirons, fire tongs, and pa 
ticularly screens. In fact, screens are i 
| such demand (to hide the kitchenette, to 
keep out draughts, or (0 give a semblance 
| of privacy to one-room apartments) that 
{hey promise to be 2 most profitable side 
‘The greatest asset of a shop such as 
‘The Fair Exchange” is its abil 
sudden situations and provide 
answers at short notice, as Miss Stephen 
son and Miss Sheehan know. And service 
—doing necessary things for people and 
doing it more ‘than they could 
themselves—is the secret of many a busi- 
ness that flourishes inspite of the de- 
pression. So “The Fair Exchange” thrives, 
for whether one wants a Dutch cupboard 
Bt | for a special comer, a screen to hide the 
3 stove or ice-box or’ room-mate, or furni- 
ture for a. six-room apartment, given 
twenty-four hours’ notice, somehow. some- 
where, Miss Stephenson and Miss Sheehan 
are able to provide the perfect answer, in 
spite of less than a year's independent 
business experience, in spite of no capita, 
and in spite of the much-talked-of depres- 
sion—H. H., Boston, Mass. 


Cash Prizes 


APHIS department will give $5.00 for 
every true success story submitted 
by readers of Popular Science Monthly, 
and which is accepted for printing in 
this magazine. 


Manuscripts will be judged on the 
individual merits of the case and clr- 
Cumstances involved. Only stories in 
‘which the author's success, oF that of 
ome one known to the author, has been 

ined by some method of education 
Euidance, fitness for the Job, or appll- 
Eation to the work will be considered. 
We are not looking for the "get-rich- 
quick” type of story. 


ROSICRUCIAN BROTHERHOOD 
Sioa poke eatomen 


jected stories unless postage is pro- 
Yided for this purpose. “Address. con- 
tributions to Success Story Depart 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 
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NEW GEARS THAT 
SHIFT THEMSELVES 


Continued from page 58) 
down when the shift is made and speeds up 
48th eluteh begin to take hol.” 

By ‘the way. Gus, that_reminds me. A 
fellow said something’ the other day about | 
a new automatic gear shift thas just come 
‘out on a new cat, Is there anything in it?” | 

‘Sure, it you don't like to shift fear,” Gus 
replied The general ken bot new In 
my sounger’ and. palmier days, 1 had_an 
tomatic gearshift on my eat, Vou had to 
push buttons eo. change ear. 

“Do vou have to push buttons on the new 
cone?” Sheridan asked. 


0, THE, new one is really automatic. | Z 
Tt docs ‘most of the Work of gear | 
shifting for you tnd docs it better than you 
ould do it yourself, All you do fx step on 
the gas and centeifuial force does the rest. 
Gentritusal force idan repeated in 
“What's centrifugal force 10 


Plenty,” Gus sald, “The whole idea is 
based om it. Ae wwernor weights fy 
‘out and work a clutch that throws the car 
Tato high gear when it reaches a certain speed, 
nce you start the car, the governor weights 
do the rest, When you slow down, the weights 
‘dtop back into place and the ear runs in low 
When you speed up. it shifts back into high 
automatically, It selects the gear that's best 
for the speed and power needed.” 
Only" two speeds ahead?” Sheridan in 
terrupted 
“Only two in the regular driving rance 
‘explained, but by turning a stall pear 
or handie on the dash, you ean obtain 
fn ausilary low range having two automat 
Cally selected gear ratio. Actually that's four 
peeds ahead, but only two are used for res~ 
driving. The two others are for tough 


‘Only when you start. When you fet in the 
car you start the motor in the usual way 

push in the clutch pedal, and move the 
Iector handle from neutral into the running 
position by pushing it in. Then you let out 
the eluteh, step on the gas and forget about 
the gears, To stop, you push in the clutch 

Step on the brake, Simple, sa't i?” 
replied Sheridan ¢nthuslastical- 


yy "move the select 
ithe elute,” sai 
‘Can you sree whee 

transmission "| 


handle after 


‘OT with that type, but. an a 
earshift arrangement just 

in Detroit has the free-wheeling feature. Like 

that cluteh T. as telling you about a few 

minutes ago, it's operated by a vacuum. 

‘IU has a master vacuum clutch and three 
separate vacuum gear clutches that are con- 
trolled by a centrifugal governor attached to 
the main drive shaft, As the driver preses 
down on the accelerator in starting, the i 
take. manifold vacuum decreases. This en- 
faves the first tranemision clutch and then 
the main clutch. The car is then in low. 
When the car speeds up, the governor shifts 
to the secand sear position. Then the driver 
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ltisements in this mags 


ist takes his foot off the gas and steps on it 
‘again slowly, That engages the second gear 
clutch. To shift to high, he just does’ the 
same thing all over again, 

"Gosh, in a few years an ordinary car like 
mine will be an antique,” evinned. Sheridan. 
“Just the same as your car makes a 103 
model look like an antique,” Gus agreed. "It's 
been that way in the automobile game as Tons 
as 1 remember—and drivin has been get 

ting easier and safer all the time.” 
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Always mention Portar Science 
MonrtHty when answering adver= 
tisements in this magazine. 


MOVIE ANIMALS TRAINED BY TRICKS 


(Continued from pose 32) 


some sisty species of birds and animale, T 
found Halitosis, the hooting owl. It_scems 
that a trainer discovered the ow! would hoot 
during the day wher be ssid to him, “Son, 
‘you've got halitest.” Next day Kerr walked 
‘up to the birds cage and alter some pre- 
liminary remarks, said, “Halitoss, let's hear 
oot.” 

Hoot, hoot, hoot.” 

Gradually Kerr dropped the name and now 
the ow! hoot on command. Sometimes he 
needs "a. litte coaxing, but eventually he 
ll hoot. T can testy’ to the fact. 

Believe it oF not, skunks are among the 
most popular actors for certain types of pie= 
tures, particularly ag comedies. Seunks train 
exclusively om raw meat. One or tie around 
Hollywood really seem to have a. glimmer 
of intelligence and_will heed spoken com 
‘mands erodgingly. Their bis consst_prin- 
Gpally Of throwing a roomful of people 
aa uproar by. following a trail ‘of meat 
through a. window or digeing dawn through 
dirt covering of a bos toward a rat 


KERR posted several yas with Sammy, 
‘an American eagle, oping. the bird 
ecentually would. become amenable to sim- 
ple dizections. Always, however, he treated 
the bird with great respect, fearing his pow = 
erful talons. At last came’a call for a vul- 
ture. Now vultures are rare birds in the 
United Sats, They ‘are only to import, 
dificult to Keep healthy. So Kerr and an 
sistant took Sammy. from his perch and 
inva few minutes, working. with only pair 
‘ot scissors, s0. trimmed the feathers om his 
head that’ he was able to double for the 
vulture 
‘Sammy's histrionic abilities are_ confined 
largely to sexeaming. He literally shrieks when 
‘ss though he were about toa 


ing away. But, when the trainer started down 
nearby ladder, Sammy grabbed Ker 


fone ‘who. knows eagles realizes 
trainee, the impossibility of unt 
steel ike grip 
freaatime nia 


ber, sinking those talons 
Ani there ‘Kerr waited in agony, the eagle 
ssipenided bead down, for nearly twemts: mip 
‘ates until the great twenty-three-pours! bird 
decided to. deop of and My 0 a ralter high 
‘8 the stace. 

‘One of the prettiest bird scenes ever filmed 
showed at eagle Huttering its wings nervous- 
i ceveral seconds before finally soaring away 
from a cif. Some birds are notoriourly ob- 
stinate, but Kerr had worked out what he 
Considered a sure-fire way to make the eagle 
take wing. He Ged 4 tiny thread to one lex, 
and, when, the director called for action, he 
Stood outside the camera's range apd jerked 
the thread. With every tug, the bird futtered 
ite wings and on the thied pull took off. 


LITER in the day be and to other cages 
jn company with four buzzards, were 
ced on nearby rocks. Invisible strings Hhke- 
Ie were attached to their legs When as- 
stants jerked, the birds shifted aimlesiy 
‘round, but declined resolutely to ‘sail ito 
the ain 

‘Trainers often submit to severe punishment 
in order to gain the confidence and friend- 
ship of birds. One owner sho can provide 
Sisty species of birds and animals on chort 
brotice had frequent calle for a kisine bind 
What to do? The mackaw, he deeded, with 
is red and blue and white plumase would 
blend into scenes of more types than 2 bird 
‘of solid color. 


During his early ellorts the bird would 
aistake the movements of his lips for an. in- 
itation to peck, and for weeks the trainer 
‘withstood lacerations of his face. Never, how 
fever, did he give ground and at last the beaut 
{Ul creature learned his master Was trying to 
be friendly. Today the mackaw will ouch his 
beak to an actress ips in evident pleasute, 
MSY of the mast amusing situations are 
Mi eceloped with ‘animals who really 
Know no direction. True, they do demonstrate 
traincrt iugenuits. The’ script of one recent 
picture called for a calf to baw! periodically 
Surin & conversation between two actors 
(Of course, this coukd have been accomplished 
rocchanieally had it not been necessary that 

in the scene, Manifesty her 
ld wot be reproduced unless she ac- 
mad her mouth open at the time the 
camera was grinding 

‘On the set it sas dacovered that the calf 
would remain silent as long ax it could see 
ts mother, but would start squalling when 
the mother disappeared. Of course the cow 
‘ould not be led offstage quickly enough for 
the purposes of the scene, so the resourceful 
trainer hid Bossle behind a curtaln, rele 
ing ber image into the eal’s vision by: means 
of a large mirror. By changing the mirror’ 
Angle, it was as easy’ 10 make the calf baw! 
sto turn a spigot on and off 

Trainers of wovie-animal actors personally 
conduct thelr dutub stars tothe studios. Even 
‘were strangers able to direct the animals, no 
jwnet would. permit such an atrangement 
Not only: do they wish to collect a trainer's 
fee, but thes: want to be ture, also, the fe 
fered aid furredasimals will reveive good 
treatment. 

‘Not long aso, bystanders witnessed on the 
athletic field of Oceidental College, near Los 
Angeles, the unusual spectacle of 200 dogs 
facing across the field yelping in, delight at 
being released through the Venceked mouth 
‘of a corral, Straight past the cameras they 
Swept, ditectly to. group of athletes. Soon 
‘the actors were Tost in the canine melee 

‘You would have thought. some of these 
animals were being killed to hear the noises 
‘They were not sullering, though. They were 
enjoying themselves hugely 


"HE dows had been reared on three animal 
farms tear Los Angeles, Rach dog knew 

Jhis master and could single him out of any 
group, no matter how large. So, when at 
{is came the cal, “camera,” a gateman threw 
‘open the pen and the 200 swarmed out onto 
the field, found their masters among the two 
dozen athletes, and by their presence threw 
into confusion the contest in progres, there- 
bby adding to the potential merriment of au- 
ences around the world even though some 
may: be uintarniliar with America's particular 
rand of games and humor. 

Here is 3 bulletin recently issued by one of, 
the bie studios 

1. No anita shall be worked more than 
ight hours daily and all shall be fed and 
‘watered teaularly 


2. No ‘animale shall be (That is, 
held pce by ght wires.) 
sirass ‘smoke, of electric 


mals shall be trussed, spiked, 
doped, or fired. 

E'No knotted wire or spiked bit to pre- 
vent free bead movement shall be Use 

6. No runing wire, tip ropes, oF pitfalls 
shall be used, 

"All of which, taken together, mea that 
aniznsis must be treated kindly “and with 
‘consideration, that they must be well-trained 
lay their owners and capable of taking direc- 
dow cither by voice or silent cues. 
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ERNST | omemape sexTANT TO 
TRAFFIC INSPECTOR {@ eS * 


rat ah: (Continved from pose 38) 


from its upper half, The index mirror is left 
fully sllvere. 

‘Alter placing the cireular head of the radius 
arm in its cardboard socket, a pin should 
be-run through the center anid beat over on 
the back to act as a secure Iearing. If you 
tue three-ply wood, the pin may become a 
Small wood. screw 

"The telescope is mercly a small piece of 
brass tubing to direct your eye at the proper 
angle. Ina professional sextant, this tele 

‘of course, contains lenses 


less this is done over water, you 
leet a location where there’ are no hills on 
the horizon 


is article makes 
othe fine points 
cae As: TO YOUR CHEST 
fnerely (o make the peiniple plain by mak- | 2 INCHES TO YOUR BICEPS 


ing une ‘of them in practice, tad’ thts give wend ‘dl 
$a the thal of hs ‘ioprosigate | ++ OF it won't cost you one cent!’ 


Peston upon the earth arate’ with no Sigued: GEORGE ¥. JOWETT 
The next article will show how to make & ' SIR! Three inches of muscle added 
simple equatorial telescope mounting, and a | X to your chest and at least ewo inches 


Simple ‘elecope. of medivm power. “The | $2 your biceps, or it won't cove you a 
toed throw which astronomer find sans | Peay. T kadw what Dam talking about 


By their nish ascension and declination will | ++» L woulda’e dare make this starcling 
ako be illustrated by esperiments with the | Bwarantee if I wasn'e sure I could do it 
{quatorial telescope mounting. Alo, we shall | All I wancisa chance to prove it! Those 


Complete the astronomy ef naviation by | skinny Yellows that are’ diecournged are 
icarming bow longitude ts determined imen I want to work with: Til build « 
I body foe tem and do i 
QUARTER OF ALL STARS you will petrea, genuine, 
HAVE BEEN DISCOVERED | isvinsble mesccs shar willnaie ourmen 
friends respect youand women admire you. 

Osty forty of all the stars in the shy are | “When ok every 


clone enough to the extth of att ave 
Speeding 186,000 miles a second, aks Sshe ches hy 
in twelve year Eleht of these 4 


stars are visible 
ff them ‘were discovered. wit 
Secade. According to De. 
Maanen, astronomer at 

Observatory, Pasadena, Ca 
a study of thee neat 

least four times as many 
have been discovered. 


he naked eye and eieve 
in the past | Send for “Moulding a Mighty Chest” 
Advan Yan | A Complete Course for ONLY 25c, 


ars in the sky 


SLEEPY BRAIN GIVES 
son OFF STRANGE DRUG 
"A Month at Wome: Srxry brains are chemical fact 
BS Se ee ee | facturing “hypnotoxin,” astra 


ho that drugs the cells of the bod 
Dr. Henti Pieron, of the Univ 


—— a 
rine, He has jst reported 
fi CHEMISTS | || recdia toutes typretsn to the bes EE 200K irl potas 


ine OUR MEW CATALOG. | | and spinal fuids of ‘animals that have gone OF FAMOUS STRONG MEN 
Poneman for considerable periods without sleep. In 


ther experiments, he injected the sleep-pro- JOWETT INSTITUTE 
diag chemical ato anime that were {eth OF PHYSICAL CULTURE 
LABORATORY MATERIALS CO. | | and ‘wide-awake alter a long sleep. They . 


641 East That St, Chicago lino immediately beeame drowsy. The eifect of 
the drug upon the brain ceils is only tem- 
porary so far as he can determine, When the 
eepy animal is given a normal amount of 
fhypnotoxin disappears, apparently oxi 
daring sleep. ‘The chemical accumulates 
the brain as the result of mental activity 
as well as of physical exertion, the tests 
showed. When & person stays awake a 
becoming sleepy, the surplus hypnotokin 
csi the Brin and eons oat nt the pia 
Ws Fopalar Sédence ‘Mon fluid, and until this s burned up, the depress 
any Tht Popular Science Monthly | | ine elect upon the body. cele remains. 
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Little Ideas 
May Have 
BIG COMMERCIAL 
POSSIBILITIES 
Your own ideas may have such 
possibilities. To benefit from the 
profits your invention may make 
possible, you not only need to in- 
vent it—you need to patent it. 
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TIRES TORN TO PIECES IN SAFETY TESTS 


inch high. Operation of this machine bot 
after hour subjects the overloaded tires to 
punishment as severe as anything they are 
Fikety to meet in service 

Because heat i a prime enemy of rubber, 
the laboratories are kept at a constant ninets” 
Aegrees-in-the-shade temperature, so the tires 
‘wll be tested under conditions most likely to 
Subject them to severe stra, 


HEN they have been pushed almost to 
the breakilow'n point, they go to the 
cperating room where specialists perform the 
altimpertant autopsy. Carefully dipping their 
Kener in water, they eat through the outer 
layer of rubber'snd peel back the Sst a 
Te ply. The, lazer by laser, the fabrics 
trated with rubber, i turned back until the 
tire looks like some strange book ‘with its 
hwh ages open. 
Peis on’ vuch pases that the experts find 
welten the tory of why and how tives fal 
Tiny cracks and breaks in some of the lay 
rs show where the material has started 10 
five way. By compiling data upon the pots 
fwhere a tire ally fit, the engineer have 
been able to concentrate upon strencthen 
the weak places and thereby liking the ave 
fee of sets 
"To dicover how treads will wea 
cial tests are vied, One. method is 
{i "incerprinting” Taking’ a sheet of brs 
iy polished tinplate, the engineers coat 
Stel ink made of beeswax, parafin and 
back, spreading. the wa am. evenly. wit 
the: aol tuber "lle." Then, placing 
the plate‘on the ground, they sprinkle over 
ite with a salt shaker, 2. small amount of 
anlar abrasve—enough to distribute the 
th to onesfourth inch. apart 
is driven v0. that the tire to 
‘the plate. The tread 
Sexign ts impresed im Uhe coating, andthe 
Sheanive gram, prewelaealst he pole 


lihed metal, scratch litte hooks as a. result 


mn of them through a microscope 
tells the research man much about the be 
havior of the tire tread, and often reveals 
the cause of excesive wear 
‘A“curious fact about the wear of tire 
treads has been discovered through such re 
Searches. Many motorists believe. that sand 
roads are particularly hard on tires. Ata 
‘matter of fact, the experiments have revealed 
that sand olten reduces wear instead. of i 
creasing it. This is true especially of some 
parts of the Southwest, where fine sand hav 
‘founded grains, is common. The particles 
act litte roller bearings and reduce tric 
tion between tread and road surface 


TDING quality also comes in for its share 
Tnvestigation when tires are. being 
tested. The principle of the earthquake -d. 
teeting instrument, the seismograph, has been 
adopted for making quick checks upoa. the 
Fiding qualities of ears apd tires and in meas 
tring the effect of different road surfaces 
jevice teed is Known as a “comfort 
‘consists of weight, suspended by 
ted spring, connected to 3 piston 
fmoving in a cylinder of oil. A sensitive 
feather valve in the piston permits it to 
move frcely im one direction Mot with fi 
‘Cully im the other. Thus when 3. road shock 
‘causes the weight to move down, of more 
accurately, the car to move up ‘while’ the 
‘Weight stands relatively. still, the piston moves 
downward without resistance but is checked 
fn its return by the ol 
It another and another bump happens to 
be encountered before the piston has time 
to overcome the oil resistance, the weight 


remains down. A pointer operating over a 
‘ale enables the engineer to read off the riding 
quality. or shock-absorbing ability, of any tite 
Hraveling over a known road surlace 

Because the actual conditions met by a 
tire in service can be duplicated only on the 
road, fleets of test ears carry on the work 
irom_the paint where the laboratories leave 
‘olf. These fleets comprise trucks and passen- 
fet cars of all descriptions, They travel on 
‘Ccery imaginable kind of road and they often 
run twenty-four hours a day, crack drivers 
taking the wheel in eight-hour shifts, The 
[passenger cars average fifty miles an hour and 
over 1,000 miles n'a day 


HEN a driver starts his day's shift 
he checks the air presure inhi te 
‘Then, four hours later, he checks the press 
fore again, At the end’ of the run, the re 
Sore i agin checked: Every Ue tho speed 
meter tarms over 300 mic the driver stops 
Sn changes ll of the tres about. Tis com 
nt chaning, which causes complete 
iation of ure every 600 or-1200 tle, re 
Suits in the same smount ‘of Searing action 
icing applied to cach tre on the car 
Dy Forging” faiaion  premare, driving 
speed, aod ammount. and" datribuion tht 
ited, the fire engineer cam tes any part of 
the te he desires Thus by under infating 
0 pee 
she dit min 
{Sin a speed of about thirty mies per hour, 
fe can eause the caeasn, or fotermal fabric 
Aractore of the tie, to teelve the reat. 
prise 
"Fraveling about the country day in and 
day out at the rate of a mle & minute may 
Sota the a hatardoun cecupstion, ut te 
‘inksown ins lot car 
feet: Routes are selected was oavold heavy 
trates chee dnpect comtany 
od repaired imtantly it defect te found 
And the divers are kept physical and men 
isly ht. So succesful have been the tes eat 
fiers of one highapeed fet that Uy 
have traced milion miles Tor evry ae 
Sent involving property damage. of S180, 
inthe winter the testing fees head south 


cor weet, Hecate ites wear longer” when 
there is’ fee, sti, F even water on the 
roads, tests’ made ‘under winter conditions 


‘would extend over several tim 
tiles as those made jn summer. 

However, one spectacular form of 
ing does take place in the north during cold 
eather-teste of the anti-akid characteristics 
ff cars on ice-covered highways—tests that 
Sre esential to safety in devin 


ne many 


URING such tests, as well asin the Inbo= 
ratory work-room, new facts about tres 

land how they behave have been uncovered. 

For instance, did vou know that the aver- 
age tire is completely off the ground a third 
‘of the time when a car is zoing ‘fifty miles 
Sn hour? Even on zood pavements, the tests 
fof the research men have shown, a tire ie 
Constantly” bouncing or oscillating up and 
down. The tiny. jumps. occur rapidly, ap- 
proximately a twelfth of 4 second being #- 
fuired for each leap off the ground 

Again, the experimental work hae shown 
that a new tire has to be broken in just Tike 
4 ew automobile. AMter 300 miles of servi 
‘your tire is more efficient and flexible than it 
‘was om the day it was bought. This is be- 
cause the tire leaves the factory with a. thin, 
hard skin on the surface of the tread, the 
result of overcuring the mokd “dope” into 
the rubber and the later application of pro- 
fective paint, It is after this tous skin’ has 
worn away and the casing has limbered up, 
that the Ure gives its best service 
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LIGHT FOILS RARE-STAMP RACKETEERS 
(Continued from page 2 


So the racketeers make fake perforations 
along the straight edges by cutting out tiny 
half ‘circles exactly: matching the perforation 
marks on the other sides. Under the expert's 
microscope the projections on the diferent 
sides of the stamp are shown magnified hun- 
‘dreds of times, Those left between the half 
fircles of the fake perforations have clean 
fut, straight edzes while those left where the 
stamps have been torn apart have fiber ravel~ 
Ings sticking out and raged edges. 

‘Special perforation gazes, containing rows 
of diferent-sized black dots, enable the expert 
to check up quickly on the type of perfora- 

jon used in any riven stamp. In the United 
fates, the standard for ordinary issues is 
leven and ten and a half perforations for 
very two centimeters, Some Sears azo, when 
Fournier of Switzerland, the ace of stamp 
counterfeiters, died, it was discovered that 
hhe had produced a complete set of homemade 
tools to reprdice every. Anown type of 
perforation, 


SOMETIMES, 1 was toll, instead of put- 

‘ink on perforations, the faker takes them 
off, An example of stamp worth more with 
‘nly two sides perforated is the 1907 United 
States coil stamps inued for use in the fist 
vending machines, They appeared not as a 
$pecl se but as ordinary samp with the 
ides straight-cut, Collectors did ‘not awake 
{a the fact that they. were diflerent from the 
regular fssue until the stamps. had. become 
relatively rare, When the demand. for these 
Stamps arose the stamp Takers proceeded to 
suppl it"by: cutting off the perforations of 
frdinary’ stamps of this date and selling them 
a cont origina 
hall to enhance their vilue, Years ago. post: 
masters in Canada and. the United. States 
ometimer cut two-cent stamps in half, for 
‘example, to make one-cent stamps when they 
temporarily ran out of the stamp of Tower 
tlenomination. One. 1847 bisected ten-cent 
Stamp, postmarked. “Concord, N. 
has a value of 81.250, while ah ordinary ten- 
cent stamp of the mime issue is worth only 
£25, Such specimens are much sousht after 
However, collectors want them "tied to the 
cover,” that is, attached to the envelopes with 
the postmark running off the stamp onto the 
paper, to indicate they are genuine 

‘Avfew months az0, 4 Canadian stamp faker 
sent a" New York dealer hall doxen bie 
fected stamps tied to ancient 1858 emvelopes 
With apparendy genuine postmarks. But, by 
1 curious oversiht, he wrapped the stamps 
ina piece of paper on which he had tried out 
tis counterfelt rubter cancellation stamp and 
it contained halt a dozen clear imprints. of 
the klentleal postmarks caried by the stamps! 


1K of the most dificult things for an 
expert 10 expone is a fake surchange, oF 
{imprint on the face of the stamp raising or 
lowering its value or designating it for special 
service, Many of the early air-mail stamps 
were made by surcharzing ordinary issues, 
the most famous being the 1919 Hawker. It 
was sued In Newfoundland when’ Harry 
Hawker, the British pilot, attempted to fly 
the ocean shortly before Alcock and Brown 
seceded 
‘Forced down in mid-Atlantic, the Ayer and 
his mechanic were picked up’ bya” tramp 
steamer, which carried no” wireless, and 
reached’ Europe days after they had been 
Biven up for dead. ‘By a curious twist, the 
‘mailbag, which bad been left foating in the 
‘ocean, was picked up by another vessel. The 
‘value'of the stamps it contained is now some~ 
thing like $1,000 apiece. 
As itis comparatively easy to print a fake 


surcharge on an ordinary stamp, special care 
js taken with rare stamps of such inves. The 
latest method of ferreting out fakes of the 


jnless the inks used in printing the surcharge 
are identical, they. will Buoresce, or glow, in 
diferent colors. The printing. is abo zone 
‘over with precision scales, and looked at under 
legs of as rule of ito meter squares 

er apart, 10 


FREQUENTLY, the cancetation the ey 
to a forgery, "Many stamps are worth 
more when they have been cancelled in a cer~ 
tin place of in a certain way, and such post 
marks are imitated by the fakers, There i the 
‘ase of the United States twelve-centfssue of 
56. A few, having green cancellations, are 
worth five times as much as those which are 
Dostmarked in the ordinary black. On several 
‘occasions, attempts have been made 10 wash 
fff the black ink and substitute green. Such 
\work would be comparatively easy and would 
fool the naked eve. But it wouldn't fool the 
tet apparatus of the espe 
placing the bits of paper under ultra 
wok lst tn by ptoreeptiag thm wh 
special color-sensitive plates, the experts can 
determine where chemical erasing has been 


black Hieht ras were 
in the ease of the “gh 
8m a. stamp in the collection of a famous 
phitatelist 

When his stamps were being examined by 
an expert, the faint but certain print of 2 
postmark became visible ‘under ultra-violet 
Tight'on the face of rare, supposedly un- 
used stamp. The collector ‘Uhoucht he had 
heen sold a, doctored specimen from which 
the postmark had been removed. Hut a cu 

‘olution was found to the mystery. A 

few years before, he had rearranced his 
bum. ‘The questioned stamp had taken the 
place of another specimen which was a used 
‘one. On the back of the opposite leaf, the 
osimarked stamp had left an invisible ghost 
Pint which was transferred back to the sur- 
face of the unused stamp by the pressure of 
the leaves. Although the ink marks were 40 


faint that a magnifying glass failed to detect | 


them, the ultra-violet rays brought them out, 
“THE 9 most popular Forms of, stamp 


and repairing damaxed stamps Torn or dam- 
fazed. specimens can be bought for a. small 
fraction of the price of perfect ones. So, by 
extremely delicate work, underworld stamp 
Surgeons patch up tears, plus in holes, put on 
corners, turn center vignettes upside “down, 
to produce apparently perfect copies or to 
‘enhance the value of various specimens 

T learned of one instance i which parts 
from four damazed stamps were combined 
to produce what passed at fiet glance for an 
authentic copy 

Tn some European countries, stamp re- 
pairing is considered a legitimate profession, 
Theres specialists have developed amazing 
skill 3 combining, altering, and. improving 
Stamps to dress up a collector's album, Pre- 
‘quently, such stamps find their way to. Amer- 
ica, alter the collector's death, and add to the 
problems of the expert. 

But, almost invariabiy, by employing his 
knowledge of stamps, his collection of reler— 
fence volumes, his comparison specimens and 
the latest aids to scientific investization, he 
able to separate the real from the spur- 
fous and to detect even the most cunning of 
the counterfeits. 


faking today are removing cancellations | 


PATENT 


Your ideas 


Small Ideas May Have Large 
Commercial Possibilities 


11 you hope to realize profits from your 
invention, you must protect it wih 
U.S. Government. Patent,_ Otherwise 
| you may tnd that all your time and I 
| Bor hase been lost, bechuse it often hap: 
pens that other inv re working 
fn the same idea, 

IDEA, “TAKE. STEPS. TOGET A 
PATENT AT ONCE! Your first step is 
to get my FREE BOOK. It tells you in 
Strople, pain. language just what, you 
must do, how you must proceed in or 
der to secure Patent protection 


I Serve You in Secrecy 
You can communicate with me in_ perfect 


confidence. Any drawings, sketches or letters 
You send me will be kept in strong, steel, 
Tire-proot fies tht are accessible ony tn autho 
laed members of my safe Ihave served inventors 
loeated in every state in the Union. My service 

rome, careful, efficient, Vor fest sewn 
the move joa shocld make todays ip SEXD 
‘Tine COUPON TOR SIY FREE HOOK. 


CLARENCE A.OBRIEN 


Registered Patent Attarney 
WASHINGTON,D.C. 


‘Clarence A. O'Brien, 582 Adams Dung. 
Macinton, D.C. 

Please send, me your free book, “How ti 
Ohikin tate and out Record ot 
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1000 NEEDED 
INVENTIONS 


Bit REASONABLE. 
larmation. Free 


L. 'F. RANDOLPH 


340 Vie "Washington, D.C. 


INVENTIONS WANTED 


Patented or unpatented. If you 
have an idea for sale, write 
HARTLEY'S Inc., Box 928-D, 
Bangor, Maine. 


UNPATENTED IDEAS 
CAN BE SOLD 


T tell you bow and help you make the 
sale, Free particulars, (Copyrighted) 


Inventions Wanted 
Patented or Unpatented 


(Oar mavafectererclens ew ant ehltonal 
Rieivedinvennss "Foe informatie. wre 


Chartered Institute of American Investors 
PTE Target 


Adjustable Automatic Gas Distributor 
for Apartment Buildings 


WAGE WAR ON INSECTS WITH ODORS 
(Continued from pope 41) 


of the door is well covered by a double gril, 
‘cach half of ‘which i connected to a hish- 
Coltaze coll or transformer. Passage of a flv 
through Uhe grill reduces the insulated distance 
between tito of the metal strips and causes a 
spark to jump through the’ insect’ bods 
Eketrocuted ilies drop inlo a trough from 
Which they are emptied at intervals. Such 
‘doors, which are harmles to anything but an 
insect’ or spider, can be used on residences as 
well as cow barns, Operation cost is low. 
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HE: Japanese beetle, which 
extend ie destructive activ 
whole of the United Sta 
3 speciaky" of attacking w 
plots such as lawns and golf 
host effectively controlled in 
the infestation is Bizht, by traps used in con 
junction with soil trestment 
Tt you vidi Washington, vou will se. in 
parks, on the lnins of government buildings 
find elewhere, devices that look like a bucket 
hung from a steel standard, and. equipped 
with a glass far at the base and white vanes 
at the top. These are Japanese beetle traps, 
fof which thousands have been put into tee 
during the past five of six years.” The princi- 
pal purpose of the trapping in Washington is 


expected to 
les over the 


to determine the distribution of the beetle, 
However, it is now possible to reduce the 
beetle population considerably by the use of 
sch ups over a wide ates 1 placed on 
fly a small plot of zround, they may serve 
to increase the trouble by attracting insects 
from neighboring, unprotecied regi 


HE trap developed atthe Japanese beetle 
“Ticrerseey cette ci 2 Reet sacred 
inside x shel meal evlinder ant empyio 
into spam tar. Around the nent 
Theol cna perierted i olin he 
baie""At the ip ira vane made by mounting 
two at pce of scalar phe Elo 1S 
tach canes Experimcats have shove tet 
the bat ctor cobination i Whe gen fr 
the einer an tite for the bate din 
she ofthe funnel” The paw (rtf no 
Shieh beces fal, hat ama atta 
{he bottom to ket water out The Jayanese 
bea at found fos aiactny nce, 
eran eurenol, bran, water mass and 
yee: ‘Wine sme owners a property ie 
fete with the fetes may chooe ake 
thrown tmp approved device am be 
Purchased in weveral eons at pics Fang 
Tram ten cena to 3250, 

Way thin the (tre, ett in 
‘<3 taps which employ muses note ise 
Slight or odor producing bai may be aval 
thie Prot Eihy ‘Thomson of the Gener 

rie Co. has developed x tirator which 
imitates the mating eal of 8 mong, a 
trnctng thea ints In comin tue 
ters. "bout farther scare ang 
Bre wil cared eu wih te hope ct mk 
Inthe price wet othe ge arm 
i eroeers 

Wien ensneers ofthe General Elect Co 
sere developing a new tape ef ot-eathode 
eon mp, they found tht, when the te 
con timp es Gurnee ogee with 
Others ach as werery Tagore tai 
Candeseat ole ivet eleed around al 
ttinpe exert the neo "Thin ws lve at 
thetime, to inet that Fed gM doe ot 
act inet Perhaps the churiterte 
bom tolor'is"enethat'b, wnnirartier and 
fen repel, to the fying bug: No tae 
Deriments mee ade te determine weber 
Sruinary red-globe Incandescent Lamps po: 
doce th se rn 


T MAY be that, by burning only red lainps 
‘on the porch, you can eliminate mosquitoes 
and other pests. from your list of summer 
Worries. Ordinary red incandescent lamps 
‘ean be purchased almost anywhere, and cost 
Considerably’ less than the hot-cathode neon 
{imps but the neon bulb consumes les power, 
so that its operating cost over a long period 
may be low enough to offset the higher first 
ost. “Probably” the size of the installation 
‘would be the decline factor 
"The use of mechanical devices for fichting 
off insect peste is s0 new in the {ruit-raiing 
business and other activities that it may be 
considered as still in the experimental stage 
"The Asiatic garden tieetle which attacks 
asters and other plants can, according to the 
U.S" Department of Aericulture, be eapluted 
in considerable quantities by light” traps 
‘which consist of four-foot funsels having $00- 
Watt electric daylisht bulbs above and a ean 
Containing water covered by a kerosene film, 
below.” However, considerable additional 
work must be done before the value of such 
{raps in control work is known, so that their 
tase is not recommended by the Department 
traps, according to 
tors, seem to be those 
using bait that has an attractive odor. Most 
of the experimental trapping dane in the past 
hae been with deviees of this kind, 
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children as well as by gentle~ 
‘men, For pleasure purposes, 
iti unsurpassed vand its 
moderate expense brings it 
Within. easy’ reach of all. 


to the American public. itis 
destined "to attain greater 
popularity "han that ‘poe 
eld by the velocipede!” 
‘An even queerer attempt 
to utilize living motors is contained in a bal 


Toon patent issued inthe United States in 1851, 
By" Atting. birds with corsets, the inventor 
med to ster his divigible Uirouh the sks 
Eagles and vultures, wearing these har 
nesses, which left them free to Map their 
Wings, were to be mounted on rollers so they 
ould be moved about to lit at the rizht place 
find gulde the nose of the aircraft up or down, 
to leit oF right. 

‘A wooden snake and a bumblebee suezested 
two other strange vehicles of the air to early 
experimenters. “in the West, a, mechanic 
Worked for aeven years upon a dirsible with 
4 bag matle up of sezments like the sections 
Of a toy snake, ‘The idea was that the leading 
fection woul steer the ship, the others fllow= 
ing ke sta rounding 2 cure. 

3 bumblebee craft was the product of a 
Belgian inventor. Tt way a flying. machine 
‘with an immense air-ack a the rear, ooking 
Tike’ the ‘sezmented abs 
In landing, the machine w 
Ibckward to the ground: srk o 
hag, the segments of which would telescope 
together to break the tall! 

nthe early days. of railroading, a mule 
was the inspiration of a queer idea In connec 
tion with transportation. Trainmen in the 
Southwest had ‘to. make frequent stops to 
drive mules and eat off the track, ‘This was 

‘Kanaas inventor to step forward 
‘with his patented mule-remov 

Tt was a stop-cock arrangement to be in- 
stalled on the front of the locomotive and 
‘operated from the engineer's cabin. When a 
‘mule appeared om the track ahead. the en- 
Fincer would. pull a lever and out would 
guint a hundred-sard steeam of hot water 
iat would clear the track. ‘To take care of 
Animals on the turns, the gadet was arranged 
SD it could be shifted from side to side to shoot 
Around curves as well as in straight fine! 

‘Sometimes, one of these Tauzhed-at in 
vvators was actually skieting the borders 
{teat invention. ‘Such was the case with Peter 
‘Nisten, the Chicago accountant, and his “Fool- 
Killer H11," undoubtedly one of the weirdest 
vets ve cone 

in the early years of the present century, 
issen was scekina a way’ to reach the North 
Pole, "One of his schemes for traversing the 
rough Arctic fee was to” use an automobile 
quipped with huge, low-pressure tires. Thus, 
thirty years before this time, Nisen dreamed 
of the modern balloon tire. Unfortunately for 
him, he didn't stop there. ‘The idea of the 
balloon tire kept erowing in his mind. Tt got 
Digger and. bigger and eventually the auto~ 
‘mobile disappeared from his plans and only 
the tire remained! 

“This. was his fantastic scheme: He would 
construct. a canvas bag. 115 feet lone and 
feventysfive feet in diameter, sil with hy 
trogen gas and st as far north ae possible 
‘he he wot et gut he sh, detach he 

carrying it inside through a trap-door in 
the canvas, attach itto a central aske eld in 
place by ropes radiating out to the envelope. 


96 


‘ontinned 


CClimbins into the ear, he would start a suction 


the Pole! 

By sliding the car along the axle from one 
side to the other, he planned to alter the course 
‘of the rolling bag. If the wind shifted, blow- 
{ng from the wrong direction, he would deflate 
the envelope and anchor it until the ‘beeeze 
again favored him. ‘Then reinflating the im- 
mente football, he would roll on toward his 


What a visitor to the 


Wor p's Fair | 
says about our exhibit 


During a recent visit which I 
aid to the Century of Progress 
Exposition in Chicago, it was my 
pleasure to see the Mechanical 
Wonderland. 1 noticed that the 
booth bears your name. The ex: 
hibie is a valuable one and well 
worked out. It seems to be fully 
‘appreciated by the public, fr there 


was a crowd around the exhibit 
very much larger than was around 


‘any other in the vicinity. I met 
Mr. W. M. Clark who devised 
‘and made the exhibit—this alone 
‘was an inspiration. You have 
done a good thing to make this 


‘The Califorsis mechanic 
wwho designed this drigible 


‘mental bass, |The last 
dubbed "Foolkiller 111" 
‘was thirty-two feet_long 
and twenty-two feet in 
ameter. Tt was made of 
heavy "canvas, varnish 

several times, "In this al 
tight ball, he rolled ov 
the surface of Lake Michi 


sain for distances up to two 
miles, during the, summer 
and fall of 1908, ‘Then, on 


Attempt to cross the lake 
luring a terrific gale, 
‘Steamers were hugxing 
their ports at four o'clock 
in the afternoon when he 
crawled foto the ‘canvas ball-and sealed 
the opening. AU the mulled word ‘from 
within, helpers released the envelope and 
the huge ball” rolled down the shore and 


Into the water, growing smaller and smaller 
until it disappeared over the eastern horizon. 
During the night, the wind reached ity miles 
aan hour and it grew bitter cold. Two days 
passed without a word from the canvas ball, 
‘Then, hunters on the eastern shore of the lal 
nearly a hundred miles awar, found Nisen's 
frozen body and remains of the strange ve- 
hhicle that ad eareied him to death. 

In one of his pockets was a cari bearing 
the scribbled words: “Air hose has broken, 
N2""The “Foolkiller 11” had survived 0 


storm and had crossed the lake. Tut the de- 
fective hose had allowed it to become partially 
deflated so it had failed to roll up on the sind 
‘out of the pounding surf. Nissen had cut his 


1 "That was the journey vsioned 
Sear ago by an English experimenter, SF 
Gody, ‘who later made some of the pioneer 
Airplane flights nthe Hii ter. Shortly 
before, the Norwegian espioret, Friijot Na 

sn, had returned. with the feport that he 
iad been stopped belore teaching the North 
Pole bya wall of ice 128 fet high, Cody sut- 
ested that Kites could be used io Mit sel 

Sind supplies over such a rier ay well 

{o pull them along the level See. As proof af 
Iie contention, he constructed 4 curious kite- 
driven boat and crowed the English Channel 
in thincen four piled rough the water 

ower-plat. 

"That was in 1908. In the same year, one 
of the sranest of these curiontes of teame- 
Portation appeaced, also iy England, Tt was 

‘talking weamsengine. Its inventor called 
it the Pedrall Instead” of ordinary wheels, 
this footed locomotive hal a series of heavy, 
ircular metal blocks, susxesting elephant 
Hoots, facing outward’ around heim, AB 
they eared the ground, the mechanistnWith= 
ithe whee bret ihe nt Psion #9 
they were planted firmly and the engine a 
‘anced ‘on am endless procession of stel feet 
In teste the Pedrail climbed over stones and 
tires pat in its way, 

“Even the wildest plan in this realm of con- 
stant flux cannot be dismised without con 
Sderation, Nothing in all this rectal of se 
Ghanial ‘oddities appeared more. abstrd_ oF 
futlandich than did the autogiro when it fst 
Sppeared om the horizon of invention, Yet, 
{eras the Ming wind is a accepted fea! 
fare of the aiteay 

During the last century—a hundred years 
cof amazing advance in comfort and speed 
the inventors of strange, surprising, often 
fantastic vehicles have played a ltleappre- 
ated park For seithout realizing it; the world 
Enrequenily indebted to their dreams for 
Stimulating other workers and ther pio- 
peering for opening new paths of researc 
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WONDER women everywhere ate enthusiastic over 
Lifebuoy! For they not only find that Lifebuoy baths 
protect daintiness— prevent embarrassing "BO." (hay aor) 
“bac that Lifebuoy i marvelous for the complexion, to0, 
Its lather is bland and soothing. Yer it gives thorou} 
dep cleansing. Ic geotly washes away clogged imps 
freshen dll kins to glow 
jing beaks and beauy. 


Its very smell 
is different 
‘You'll quickly learn t0 love 
its fresh, clean, quickly-van 
ishing scene. Ie tells you Life 
buoy indifferent tromordinary 

toilet soaps—does mer? 
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Drown all your shaving troubles 
in this extra-moist, soothing lather 
clean —without pall, asp oF burn. 
Soothes the skin—leaves ie smooth, 


supple, relaxed. Gee the big red tube 
at your druggists. Or write Lever 
(Camb 
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